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SCIENCE, MEASUREMENT, AND AREA ANALYSIS 


Recent months have brought consider- 
able increase the popularity studies 
employing spatial frame reference for 
the analysis economic and other social 
problems. Geographers 
generously these studies, but many 
them have been conducted representa- 
tives other social science fields. There 
regardless their origin and sponsorship, 
offer great promise for more rapid advance- 
ment geographic science. 

Throughout its history geography has 
contributed the advance human 
knowledge primarily through its analysis 
and interpretation facts denoting the areal 
distribution and arrangement many kinds 
strength has been mainly its ability 
situations; and its weakness has appeared 
collecting, organizing, 
the immense quantities data required 
its method for the production generaliza- 
tions the types demanded modern 
scientific inquiry. 

Largely because these limitations, the 
various aspects social geography have 
been slow produce body theory, and 
their contributions social thought have 
appeared mainly admirably 
studies. way contrast, other social 
sciences have been erected primarily 
base social psychology, and they have 
developed very considerable bodies 
resting essentially certain assumptions 
and findings concerning human motivation 
and conduct. 


was logical, perhaps inevitable, that 
social theorists should come test the 


hypotheses that arise out their bodies 


theory reference areally-distributed 
data; and equally logical that geographers 
should turn some those same bodies 


irregularities that were 
appearing their own studies those 
unlikely that 
either these moves would have been ef- 
fective, however, except for the appearance 


theory 


regularities and 


same kinds facts. 


large-scale data-gathering activities, gen- 
erally performed governmental agencies. 
addition, the data themselves could not 
have been used rigorous analysis without 
the existence modern statistical techniques 
and facilities for high-speed data processing 

primarily because purported explanations 
the areal distribution social phenomena 
normally involve simultaneous consideration 
several factors, and also because the 
large number observations that are 
employed generalizing over large area. 
seems not all hazardous envision 
the appearance substantial contribution 
through the application these techniques 
and devices the analysis 
distributed data. 

the other hand, would rash 
predict the emergence such set socio- 
geographic laws solely the basis present 
research techniques and methods. Assump- 
tions underlying existing 
cedures commonly embody conditions not 
generally present area data. appear 
not prepared, for example, assess 
the effect unequal sizes and shapes 
statistical generalization, the fulfillment 
many our assumptions. Our sampling 
theory may have revised account 
for the well-known fact that adjacent areas 
often show greater similarity than areas 
not situated; and have only begun 
realize the danger 
measurement techniques, which are under- 
lain very rigorous assumptions, our 
typically non-normal distributions. 
evitably, the problem unfolds, appear 
led back the fact that area analysis 
is, indeed, complex undertaking. Perhaps, 
geographers have long contended, 
sufficiently complex justify the existence 
separate, specialized discipline. 
with access the techniques modern 
rigorous analysis support already well- 
developed system areal interpretation, the 
geographer appears well prepared, both 
philosophically and technically, develop 
creative approaches wide variety 
problems involving social behavior. 
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WORLD INCOME AND TYPES ECONOMIES: 
THE PATTERN WORLD ECONOMIC DEVELOPMENT 


Fryer 


Mr. Fryer, Senior Lecturer Economic Geography the University 


Melbourne, has been working for some time approach economic 


geography through the concept level and national 
income plans publish this material eventually book 


form The Geography World Economic 


what may perhaps regarded 

the Old Testament econo- 

mists, his Principles Economics, 
Alfred Marshall commenced define 
his subject study mankind 
the ordinary business life the 
attainment and use the material 
requisites well But what 
obvious that the ordinary business 
life means one thing the Red Basin 
Szechwan Western China, another 
the mining valleys South Wales, 
and another still the farms 
some extent differences the 
natural environment help 
such contrasts, but 
significance are the 
the social and cultural superstructures 
erected the framework provided 
ments can used very varying ways; 
the same environment 
significance for human activity vari- 
ous points time. Only the most 
primitive people, moreover, are unable 
effect some change their environ- 
ment. may indeed doubted 


there any sizable portion the globe, 


apart from the Polar Regions and the 
great seas and oceans, that remains 
state nature, while the changes 
wrought highly organized 
nologically advanced peoples 
mense. 

“The material requisites 
the level material welfare, 
very closely linked the general 
way life. From world standpoint 
appears that economists have mostly 
been concerned the analysis 
which embraces only small proportion 
there has been great deal interest 
the problems economic develop- 
ment the poorer nations the world, 
but the main the economics 
the wealthy and industrialized nations 
that are the principal fields study. 
The poverty that Marshall deplored 
western industrial society has now 
been greatly reduced, part through 
better understanding how our eco- 
nomic system works and how 
ments can corrected, but western 
poverty might judged modest opu- 
lence the standards Asia Africa. 
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Here the battle against poverty has 
hardly been joined. 

There overwhelming evidence that 
the traditional way life the great 
inevitably results low, static, 
declining level productivity per work- 
er, and this turn leads low incomes 
and deplorably low standards living 
which the West, its credit, now 
recognizes some responsibility for im- 
proving. course this 
improving the living standards others 
not entirely altruistic, and the possible 
implication political advantage has 
rendered much western aid less effective 
than might have been. Nevertheless, 
represents momentous step forward 
improving human relations. 

very difficult matter make 
international comparisons economic 
welfare; fact cannot strictly done 
all, welfare impossible measure. 
Some approximation, however, can 
made through comparisons per capita 
income (i.e., the arithmetic result 
dividing the estimated total national 
income total population), though 
such figures must used with extreme 
circumspection. Countries which have 
overwhelmingly subsistence economies 
are inevitably undervalued, because 
impossible make accurate assess- 
ment the money value all the goods 
and services that subsistence farmers 
and their families provide for themselves 
for their neighbors. Moreover, figures 
per capita income suggest degree 
precision which quite unmerited, 
the difficulties estimating and trans- 
lating all the various components 
national income into common monetary 
terms (United States dollars) are very 
considerable for wide range countries 
and often have settled approxi- 
mations the best the limited evi- 
dence available. Nevertheless, despite 
these drawbacks, per capita income 
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useful index the level economic 
progress, but avoid any implication 
direct correlation per capita 
income and welfare the Economics 
Division the United 
revising its well-known 
national per capita income 1949, used 
the neutral capita net national 
for international compari- 
son based the years These 

estimates are the basis Figure 
Some changes have taken place since 
these estimates were made; Western 
Germany and Japan, for example, would 
certainly rank higher present, but 
the general picture would not differ 
greatly. The inequality most striking; 
the United States with about per cent 
the world’s population enjoys over 
per cent world income. Southern and 
Southeast Asia the other hand, con- 
taining about per cent world 
population, receive only about per cent 
world income. From the evidence 
the few countries for which figures are 
available the Middle East appears 
receive higher per capita income than 
the rest Asia with the exception 
Malaya and Japan, and its income 
from oil mounts the disparity should 
Statistical Office, National and Per 
Capita Incomes Countries 1949, Statisti- 
cal Papers, Series E., No. New York, 1950; 
Per Capita Net National Product Countries 
U.S. Dollars, Statistical Papers, 
Series E., No. New York, 1957. The change 
nomenclature has practical significance 
apart from that stated. Net national product 
may defined the total value monetary 
terms all goods and services consumed pri- 
vately and government, plus net investment 
during the period under review. 
welfare estimates per capita income are 
nowhere better displayed than the oil-rich 
shiekdoms the Middle East with their large 
incomes oil royalties and scanty populations. 
Qatar, with population 20,000, received 
oil royalties amounting million dollars 
1956 and had the highest per capita income 
the world. Its inhabitants continued however 
live poverty-stricken lives. Though changes 
patterns living have undoubtedly occurred 
(Continued next page) 
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general seems better off than Asia, 
and the effects huge oil 
can seen the high ranking 
Venezuela. Many countries eastern 
and southeastern Europe stand ap- 
proximately the same level per capita 
income those Latin American coun- 
tries; the countries the 
peninsula, generally considered part 
western Europe, have per capita incomes 
which are markedly lower than those 
their western European neighbors. 

apparent that high per capita 
income not prerogative countries 
large size diverse resources; tiny 
Switzerland and Denmark, with small 
populations and limited resources, ap- 
pear receive higher per capita incomes 
than some other European countries 
with much larger volume industrial 
production. The dominance Anglo- 
Saxon countries the higher per capita 
income groups striking; the 
Soviet Union, which ranked second 
the United States total national 
income, occupied only modest position 
per capita basis, the national 
income (rather less than one-third 
that the United States 1949) 
shared between over 200 million people. 

Nevertheless, wide regional variations 
per capita incomes are concealed 
the national average. Even the richest 
countries have areas 
income well below the national average. 
Thus the inhabitants the Ozark 
people the Appalachians receive in- 
comes which. are little, all, above 
those the poorer parts western and 
central Europe; California the 
Pacific Coast receive incomes well above 
the national average. 
contrasts suggest themselves—the North 
other parts the Middle East result 
oil production, rigid social 


greatly hindered the 
this enhanced income. 


Italian Plain and the poverty stricken 
Ontario and French Can- 
ada, Ulster and Connaught, and numer- 
ous others. 

The high level incomes the rich- 
est and economically advanced nations 
due primarily their great produc- 
tivity per worker, which turn due 
the disposal each worker. 
Buck estimated that the Chinese farm- 
produced the average only one- 
fourteenth his American counterpart. 
1948 the average American worker 
produced twice much the worker 
western Europe, and over three times 
much the average for workers 
Europe whole. Moreover, produc- 
tivity per worker increasing much 
more rapidly countries with high per 
capita incomes than countries with 
low, though here the very rapidly in- 
creasing productivity the 
Eastern Bloc countries 
other words, the rich are becoming much 
richer and the poor are often finding 
difficult resist further impoverish- 
ment; best the gap widening, for 
despite considerable progress raising 
the total national income through its 
First Five Year Plan, India farther 
behind the United States present than 
when began. But even the poorest 
nation can have substantial economic 
progress and higher standards living, 
provided that prepared make the 
inevitable social and cultural adjust- 
ments that are involved. nation 
poor resources that could not 
better off making alternative use 
those already has. 


ECONOMIES 
Several attempts have been made 
classify the many 
found the world, and most these 
have attempted see evolutionary 
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successively more complicated economic 
patterns. Many countries show 


evidence such successions, 
others 


and stages 
may occur side side with little inter- 
action. Such use 
the nomenclature the Dutch colonial 
Boeke, are distinctive 
feature many countries with very low 
per capita incomes. Yet 
shown that even countries with high 
per capita incomes show marked regional 
disparities income, fact 
every level economic development. 
Economic activity, nevertheless, over- 
whelmingly organized distinct politi- 
cal frameworks, and some countries 
considerable progress has been achieved 
raising the general level incomes 
depressed parts the national territory 
the national average. world 
virtually impossible use other than 
national units. 

Various suggested classifications 
distribution are reviewed the Woy- 
tinskys’ monumental survey, World 
Population and The authors 
suggest major division between sub- 
sistence and money economies, the latter 
being further divided primarily 
agricultural, agricultural-industrial, and 
primarily industrial types, the basis 
the occupational distribution the 
labor produces some strange 
United States shown 
along with Australia and 
New Zealand, but Chile, Italy, the 
Union South Africa, Japan and the 
Soviet Union are classified. 
Even the authors’ own basis neither 


and Woytinsky: World Popula- 
tion and Production, New York, 

pp. 416 and 436. 


the United States, nor Australia and 
New Zealand, can fact described 
The map 
supplemented another show 
capita income, and illustrates the au- 
thors’ contention that 
countries the world are ‘agricultural- 
industrial’ rather than 
occupational distribution 
available the authors clearly illustrate 
the falsity this contention, but 
surprising that should have been made 
all follows analysis which 
examines agriculture’s share national 
income and clearly demonstrates that 
per capita incomes the agricultural 
sector national economy are lower 
Woytinskys’ classification economic 
systems (Fig. hardly appears com- 
patible with the real world 
authors’ own analysis. 

more realistic picture the varying 
levels economic development through- 
out the world can obtained using 
criteria additional those used the 
Woytinskys. Four criteria are suggested 
all: 

The per capita income. 

the working population. 

The age structure the popula- 
tion. 

The geographic distribution the 
population. 


Some countries still present special 
problems classification, and these 
cases examination the rate economic 


Theoretically the best test would the 
rate increase Net National Product per 
capita. practice the rate increase Gross 
National Product (G.N.P.), has 
though this should considered the light 
population movements. G.N.P. differs from 
N.N.P. including gross investment; i.e., there 
depreciation. 
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cal information this nature is, how- 
ever, limited, while most 
countries show considerable variations 


extremely 
the rate growth over 
theless, the rough estimations available 
the distribution the national income 
between major occupations useful 
deciding marginal cases, particularly 
when compared with the occupational 
distribution population. The share 
agriculture national income, for 
example, always lower than its share 
But the 
difference can vary from close approach 


total national employment. 


parity very wide discrepancy. 
Australia and New Zealand there little 
difference between per capita incomes 
agricultural and non-agricultural activi- 
ties, but Peru the per capita income 
agriculture 
fourth that non-agricultural activi- 


ties, and Indonesia only one-fifth. 

tween per capita income and the level 
economic development clear enough, 
but for the reasons stated per capita 
income not synonymous 


country have modest low stand- 


also quite possible for 


ard life, and yet have high rate 
economic growth and very substantial 
economic strength, the Soviet 
Union. 

high per capita income inevitably 
associated with wide range employ- 
ment opportunities, and low propor- 
tion the working population engaged 
agriculture. economic develop- 
ment proceeds, technological improve- 
agricultural production from diminish- 
ing labor force. The redundant labor 
thus available for 
other activities, such manufacturing 
industry, transport and commerce, and 
the 


economy grows 


activities come employ more and 
more the total work force. The 
truth this contention was first clearly 
demonstrated Colin Clark, who 
pointed out that had fact been 
recognized Sir William Petty the 
17th Century. The effects economic 
development are much more far reaching 
however; not only the occupational 
distribution, but the structure 
the population itself profoundly 
altered. economic development pro- 
ceeds, powerful influences are brought 
bear the factors determining 
mortality and natality. 
death rates, and, particular, infant 
mortality rates, are profoundly changed. 
The expectation life 
These changes are reflected substantial 
movements the size the total popu- 
lation, and, the age composition 
the population altered, the size 
the working population. From stud- 
ies the effect population caused 
economic change, some observers have 
been led postulate general picture 
demographic evolution characterized 
certain growth, although 
seems fairly clear that simple law 
can predict the response population 
changes social and economic 
conditions. One the questions fraught 
with greatest significance for human 
welfare whether the demographic 
changes that followed upon the industrial 
revolution western Europe will like- 
wise occur Asia and other parts the 
world, and what time and 
what pace. 

Finally, economic development 
changes the geographical distribution 
population. agriculture’s share 
total employment falls, population 
distribution becomes more discontinu- 
ous; larger proportion the popula- 
tion lives cities, and, particularly, 
the very large cities. The 


use 


4 few 
cag t 
7 


term, very distinctive 
feature countries high level 
economic development. 

the basis these criteria 
possible make fourfold division 
types economies (Fig. 6): 


(a) highly-developed, predominantly 
industrial-commercial, 
Economies this support only 
about per cent world popula- 
tion. 

agricultural economies, supporting 
about per cent world popula- 
tion. 

(c) underdeveloped, predominant- 
agricultural, economies. 
economies are very widespread and 
support almost per cent world 
population. 


these may added: 


(d) planned economies, which are es- 
sentially either type (b) (c) 
above but which, nevertheless, have 
some the characteristics type 
(a), and have many other special 
features their own that they are 
best considered separate cate- 
The planned economies 
present probably include about 
per cent world population. 


The Highly-Developed Economies 


Nations with highly-developed econo- 
mies are the economic aristocrats the 
world. Not only are they the richest 
nations but they also show the highest 
rates economic growth, and are there- 
fore tending leave the poorer countries 
farther and farther behind. course, 
this wealth not spread evenly through- 
out the whole the community, and 
even the richest nation the world, the 
United States, can show 
poverty; per cent American 
families received total annual incomes 


less than $2000 per annum 1948, 
and had standard living which was 
well below socially acceptable standards. 
But inequality wealth 
less the highly developed countries 
than the underdeveloped the 
semideveloped, and there has been 
marked improvement the fortunes 
the lowest paid workers western 
industrialized countries since the second 
World War. 

countries 
have very proportions 
working populations engaged 
United States, and this true even for 
countries like Australia and New Zeal- 
and which depend large measure upon 
their agricultural and pastoral exports 
for their economic well-being. All, 
the other hand, have large proportion 
the working population 
facturing and commercial 
though these proportions 
appreciably between various countries. 
Their productivity per worker, both 
agriculture and manufacturing industry, 
very high, and while certainly 
not constant, the annual increase 
productivity also considerable. 
reason for the high and increasing pro- 
the very much higher rate capital 
formation and investment the highly- 
developed countries. They 
portionally much more their national 
income than poorer countries, and what 
equally important, invest greater 
proportion their savings productive 
enterprises, which turn augment 
further the size the national income, 
enabling still higher rate saving, 
and on. Hence level 
economic development leads turn 
high rate growth; suc- 
ceeds like 


There are, nevertheless, wide dis- 


we 
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parities the wealth even the highly- 
developed countries. There apparent- 
only one really rich country—the 
United States. Canada, clear second 
per income, owes great deal 
its proximity the United States, 
and far the largest recipient 
United States foreign investment. The 
highly industrialized countries Europe 
have considerable way reach 
the American level per capita income, 
which stands relatively far ahead 
theirs does above that the 
greater part the world. Their rate 
economic advance indicated 
the proportion the national income 
saved much lower than the United 
States, that the gap 
But will relatively much easier for 
them raise their proportion na- 
tional income saved 
American level than will for the un- 
derdeveloped countries achieve west- 
ern European rates 
over, disparities the upper end 
the scale wealth are much less signifi- 
cant terms health, 
expectation life, education, and most 
other aspects material welfare than 
those the lower extremity. 

cannot said, however, that the 
highly-developed countries have already 
utilized large proportion 
resources and that, therefore, their rate 
economic progress must eventually 
slow up. True, diminishing returns may 
appear some lines production, but 

This not true Western Germany 
Australia New Zealand, however, which 
recent years appear have been saving about 
per cent their national incomes. The 
United States has averaged about per cent, 
but the United Kingdom only per cent. 
The increased pace economic development 
France, also, since 1950 reflected present 
rate saving little inferior that the United 
States. However, investment housing and 
other largely non-productive ends which not 
contribute much capacity for growth 
has considered relation these figures, 


and this has been proportionately higher the 
United 


this view rests misunderstanding 
the nature resources. Resources 
arise from the application technologi- 
cal, managerial, and financial skills 
the handiwork nature, and while some 
resources are being used destroyed 
many more new ones are continually 
being created. Culture, operating 
the background nature, produces 
resources; hence expanding cultural 
equipment broadens the resource base 
the economy and 
increasing productivity and incomes. 

the highly-developed countries the 
cultural equipment expanding rapidly. 
Firstly, there are powerful influences 
tending accelerate technological prog- 
ress, and foremost among these the 
pressure competition. large mod- 
ern corporation the United States 
Great Britain may spend per cent 
more its gross sales research 
effort keep ahead competitors. 
But competition itself reflection 
the and dynamism 
that are the mainsprings modern 
industrial society. Attitudes mind 
are more important than technologies. 
has been frequently pointed out that 
industrial establishment the United 
States will generally achieve higher 
productivity than one Great Britain 
with identical equipment and under the 
same management; although few Ameri- 
can American 
levels productivity Britain, British 
reaching American productivity their 
plants the United States—the psy- 
chological more favorable. 
This observation, however, 
means true all industries. 

Secondly, while changes the social 
and institutional framework take place 
much more slowly than changes tech- 
nology, they are nevertheless brought 
about more easily highly-developed 
countries than underdeveloped ones. 
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New machines new processes may 
impoverish certain class workers 
region, but Gandhi preaches 
return hand tools and self-sufficient 
type economic organization. 
mately the adjustment made. Gen- 
erally, the poorer the country the more 
massive the obstacles social change, 
and therefore economic development. 

sense, even the richest nations 
the scope for economic development 
infinite. Many recognize 
tentialities countries like Australia 
and Canada for example, 
exist equally the United States and 
the United Kingdom. They will cease 
only when cultural change itself comes 
halt and the social framework 
congeals. 

proportion the working population 
engaged agriculture below per 
cent; countries with higher proportion 
should not really regarded highly 
developed. Moreover, all the highly- 
developed countries there continuing 
decline the agricultural labor force, 
tween 1940 and 1950 the agricultural 
work force the United States declined 
from per cent per cent the 
total working population and 1956 
was little over percent. This decline, 
however, has not meant reduction 
output; the contrary, farm popula- 
tion almost per cent smaller than 
1930 now produces per cent more 
food. the United Kingdom, where 
only little over per cent the work- 
ing population employed agricul- 
ture, there plenty evidence that 
there are still too many farmers. 

highly-developed economy, 
manufacturing industries like agricul- 
ture economize with labor under the 
impact increasing mechanization. 
all the highly-developed countries 
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employment tertiary industries sub- 
stantially exceeds employment manu- 
facturing industry. The proportion 
the total employment commerce 
the level development. 

The population structure highly- 
developed country characterized 
high proportion adults working 
age (15-65) and low proportion 
were expressed that the population 
the highly-developed countries would 
fail replace itself, and that they were 
and eventual disappearance. The 
marked upswing birth rates during 
and since the war has shown such gloomy 
death rates are both low level; 
infant mortality particularly low, and 
the average expectation life birth 
more than years. 

hallmark highly-developed coun- 
tries the level urbanization and the 
prevalence large cities. The urban 
population England and 
1951 was over per cent the total 
population; both Australia and Den- 
mark the population urban total 
population over per cent; the 
United States, Canada, and New Zeal- 
and the ratio over per Large 
cities with 100,000 inhabitants more 
account for much the total urban 
population; cities this size account for 
over per cent the total population 
England and Wales and 
over per cent the United States, 
per cent Canada, and per cent 
New Zealand and Denmark. 

clude Anglo-America and certain coun- 
tries Western Europe, the United 
Kingdom, Switzerland, Sweden, and, 
view its rapid recovery since 1950, 
Western Germany. France the 
remaining countries 
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Europe, Denmark, 
Benelux countries, can considered 
Outside North Ameri- 
and Europe, only Australia and New 
Zealand numbered 
wealthy nations the world. 


Norway, 
poorer relations. 


can 


The Semideveloped Economies 


The semideveloped countries are very 
widely distributed with representatives 
every continent. They form very 
diverse assemblage, including countries 
varied Japan, Italy, Argentina, 
South Africa, Cuba, and Finland, while 
the more advanced the Eastern Bloc 
countries can also regarded falling 
within this category. There are con- 
siderable differences per 
the uppermost and 
lowest members the group, but all 
the proportion the working population 
agriculture much higher than the 
highly-developed countries 


from per 
cent much per cent. the 
semideveloped countries the contrasts 
between the industrialized cities and the 
populous agrarian countryside are very 
great. and 
rural areas are great highly-developed 
countries, but the semideveloped 
countries the techniques agriculture 


Contrasts between cities 


There 
are few the machines that give high 
output with little numerous 
the highly-developed countries. 


are considerably more primitive. 


labor 


The semideveloped countries, with 
their lower per capita income, save 
proportionately less their national 


incomes than the highly-developed coun- 
tries, though for short periods they may 
able equal them. Japan, indeed, 
certain periods its development has 
shown faster rate growth manu- 
facturing output than the United States, 
and the Soviet Union still continues 
so, but these are exceptional cases. 
Generally, the rate economic advance 
the semideveloped countries very 
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modest, and some are recipients 
economic aid from the highly-developed 
nations like many underdeveloped coun- 
tries. 

Population pressure some the 
semideveloped countries severe; the 
Japanese islands show distinct evidence 
overpopulation and will extreme- 
openings industrial employment for 
the present rate population increase; 
Japan will have run very hard 
order remain the same 
too has shown evidence overpopula- 
tion for long period, but the apparent 
potential wealth petroleum 
the other 
hand, Argentina, from many points 


view, 


may 
economic 
salvation the country. 
regarded 
populated, and generally unwise 
make definite statements about over- 
population semideveloped countries. 
Even with existing techniques, changes 
social outlook could radically change 
the picture. new appraisal the 
position and function the landlord 
and his position society could produce 
very beneficial effects 
developed countries, even Europe. 
Italy and Spain the political and so- 
cial strength the large landowners 
and the wide extent mezzadria (share 
cropping) and rural indebtedness dupli- 
cate some the worst features Asian 
agrarian organization. Again, Japan, 
the traditional obligation the employ- 
maintain all his workers even when 
can longer find profitable use for 
their labor tends keep costs high and 
hamper mobility. 

the semidevel- 
oped countries have already taken the 
most difficult steps along the road 


Generally, however, 


high level economic development. 
Most have been able, like Japan, the 
Soviet other 
accomplish 


Union, and European 


countries, 
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with their own unaided resources; 
few, like Argentina, owe their present 
level development almost entirely 
the investment foreign capital. 
But all started from levels develop- 
ment that were already higher than 
those present found most under- 
developed countries, and even Japan 
there had been long tradition large 
scale economic activity some the 
great clans families—the Zaibatsu 
have their roots far back Japanese 
history. few these semidevel- 
oped countries there almost branch 
modern industrial activity that 
unrepresented; many have well estab- 
lished iron and steel industries, chemi- 
cals, electric power, cement, and similar 
types heavy industry that are essen- 
tial for further economic growth. Those 
that not already possess one other 
these activities are endeavoring 
make good their deficiency. 

the semideveloped countries the 
population structure generally shows 
smaller proportion the total popula- 
tion working age than 
developed countries. Under the impact 
economic development and the conse- 
quent fall death rates population 
continues expand. However, changes 
social structure have already occurred 
result increased development 
and its higher living standards, and 
slowly birth rates move conformity 
with falling death rates; Japan’s birth 
rate (19.2 per 1000) now fact one 
the lowest the world. Though 
every semideveloped country has some 
really large cities the urban population 
smaller proportion the total than 
the highly-developed countries; many 
semideveloped countries 
one city the category. 

The Union South Africa, though 
semideveloped countries. 
Though its white population enjoys 


standards living comparable those 
highly-developed country, its Afri- 
can population little above the under- 
developed stage. But 
distribution wealth almost every- 
where found semideveloped countries. 


The Underdeveloped Economies 


Underdeveloped economies 
most extensive earth, and support 
about per cent world population 
the underdeveloped countries the 
Eastern Bloc are also included. They 
include the whole Africa with the 
exception the Union South Africa, 
the greater portion South and Central 
America, and virtually the 
Asia outside Soviet Asia, Japan, and 
Malaya. 

Per capita incomes 
developed countries are very low, though 
again there are discrepancies, the 
other types economies. Standing 
the lowest level development the 
African continent. Throughout most 
inter-tropical Africa economic develop- 
ment virtually confined isolated 
mining and plantation activities which 
affect proportion the 
indigenous population. many areas 
traditional agricultural and_ pastoral 
activities, through deforestation, over- 
grazing, and erosion the soil, tend 
depress further the already low living 
standards. Moreover, 
way life such that infection 
diseases, such malaria, framboesia, 
trypanosomiasis, amoebiasis, bilharzia- 
sis, and infestation para- 
sites virtually inevitable. Poor health 
powerful factor the low produc- 
tivity the great majority the 
peoples the underdeveloped countries, 
while resistance infection lowered 
poor diet, which may often 
little starvation level 
harvests. Certain the Pacific Islands 
and New Guinea have not progressed 
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above the African level economic 
development. 

With level development apprecia- 
bly above the average for Africa, but 
containing 
extensive deposit human misery 
The 
enormous rural slums Eastern and 


the 


continent Asia. 
Southern Asia present the most massive 
and intractable problems economic 
development anywhere, though 
general pauperization exists alongside 
fantastic individual 
wealth. Yet Asia presents many varia- 
tions 


basic 
poverty; the problems the develop- 
ment 


same 


Indonesia differ appreciably 
from those the Philippines despite 
essentially similar environment and 
pattern life, and these turn differ 
from those India Thailand 
Saudi Arabia. customary regard 
Asia being over-populated 
there are too many people sup- 
ported with the existing techniques 
make possible any hope appreciable 
progress. But the American agrono- 
mist, Buck, could not agree that China 
overpopulated. Thailand could ac- 
commodate many more 
present without reducing present 
standards living and so, too, could 
the great island Sumatra. Neverthe- 
less, the evidence for overpopulation 
very great over wide areas monsoon- 
Asia, and there are certainly 
extensive tracts good land unoccupied 
and awaiting development that might 
help relieve the pressure. 

the underdeveloped countries 
Latin America problems population 
pressure are very much less acute than 
Asia, and are confined certain inter- 
montane basins the 
tems Central and South America and 
the Caribbean 


islands. indeed 
possible maintain that and large 
the whole Latin America under- 
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populated even relation existing 
techniques. the whole, the prospects 
speeding economic development 
stantially brighter than Asia. 

The underdeveloped countries are es- 
sentially agricultural economies though, 
occasionally, 
Asian 


African and 
activities 
may almost completely replace agricul- 
tural ones. 


grasslands, pastoral 
Everywhere, the proportion 
working population these 
occupations very high; about per 
cent for many the Cordilleran states 
Latin 
Eastern 


the 


for 
Southern Asia, probably 
more than per cent for Vietnam, 
Laos, and Cambodia, and still higher 
proportions Africa. 


America, per 


Techniques are 
primitive, frequently inferior those 
Classical times. This not deny 
that the type agriculture practiced 
underdeveloped countries may show 
nice appraisal the potentialities 
the environment and effective adapta- 
tion techniques those potentialities. 
Rice cultivation with two three 
stages transplanting Cambodia 
and Cochin China, the elaborate rice 
terraces Java China, the somewhat 
similar terracing parts the Cordil- 
leran system Latin America, even, 
under certain conditions, the activities 
shifting cultivators Africa and the 
more primitive parts Asia and New 
Guinea—are all evidence this. But 
techniques are traditional and there are 
always too many farmers relation 
the land and capital their disposal. 
Underdeveloped countries 
overwhelmingly rural: generally the pro- 
portion the total population living 
cities towns less than one-quarter 
and often very much less. Large cities 
are few number: India has only five 
cities with population exceeding one 
million compared with six Japan 
which has less than one quarter the 


| 
| 
{ 


THE PATTERN ECONOMIC DEVELOPMENT 299 


population, and the United States. 
Even including all cities with popula- 
tion exceeding 100,000, which there 
are 73, large cities accounted for less 
than per cent India’s population 
1951. 

Many underdeveloped countries are 
faced with problem rapid popula- 
tion increase, which greatly outstrips 
the rate economic advance. This 
population increase has come about 
largely through reduction death 
rates, while birth rates determined 
Even where the 
rate increase not particularly high, 
India present, the absolute 
increase formidable. The effect 
the lack balance between birth rates 
and death rates produce popula- 


remain unchanged. 


tion structure which there very 
high proportion children and young 
persons. underdeveloped countries 
the proportion the total population 
under age usually around 
per cent. The size the work force 
relation total population pro- 
portionately much 
highly-developed 


smaller 
countries, the 
very large proportion children low 
This burden 
birth about half that highly 
developed country. Zimmermann 
says, people with high birth 
and death rate balance virtually exhausts 


burden the economy. 


itself the biological process group 

the underdeveloped countries the 
proportion the national income that 
saved very low, usually not much 
more than per cent. Moreover, 
little the income that saved 
invested productive enterprises that 
will enlarge the total income—saving 
too often for conspicuous consumption 


Zimmermann: World Resources and 
Industries, New York, 1951, 110. 


feasts, weddings, etc., while invest- 
ment usually land trading, and 
seldom manufacturing productive 
activities. Some underdeveloped coun- 
tries possess considerable range 
industrial development, but activities 
this kind are often the preserve non- 
indigenous peoples. Manufacturing 
restricted processing local raw 
materials, food products, 
articles wide population consumption 
and technologically simple industries, 
particularly cotton textiles. Heavy in- 
dustries are very poorly developed and 
are usually the result foreign invest- 
ment. 

With low level saving and capital 
formation the economy fails advance 
crease, which almost always very high, 
occasionally much per cent per 
savings are scanty, and the economy 
stagnates. not therefore surprising 
that many governments underde- 
veloped countries have 
use some the techniques the 
planned economies produce 
rate economic growth. Almost every 
country Eastern and Southern Asia 
has its Year and 
everywhere recognized that Government 
investment must proportionally much 
greater than more highly-developed 
countries. 

The central problem facing the unde- 
veloped countries how 
from the cycle low incomes, low 
savings, low investment, and, turn, 
continued low incomes. The answer 
however will differ considerably from 
country country; though the general 
pattern familiar the problems any 


one underdeveloped country are unique. 


The Planned Economies 


economies are essentially the mixed 


industrial-agricultural predominantly 
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agricultural type; even the most ad- 
vanced economically, the Soviet Union, 
has not yet reached the predominantly 
industrial stage the highly-developed 
countries. However, the Soviet Union 
already second only the United 
States total industrial production; 
its output coal, steel, and electric 
power exceeds the combined outputs 
the United Western 
Germany, the two most highly indus- 
trialized Western Europe. 
will almost certainly 


nations 


world’s leading producer coal within 
very short period. the development 
atomic energy and other extremely 
complex and tech- 
nologies the Soviet Union appears 
little all behind the United 
States. Clearly the Soviet Union 
very different from other semideveloped 
countries. 

the 


Eastern 


capital intensive 


Bloc only Eastern Germany 


other countries 


and Czechoslovakia are 
mately the Russian level economic 
development. Poland and Hungary 


World War 


primarily agricultural countries though 


before the second were 
considerable range industrial activi- 
ties already existed. Yugoslavia, 
Bulgaria, and Rumania the proportion 
the working population agriculture 
developed countries Asia. Each 
these countries now has expanding 
Nor 
any reason for believing that the densely 
populated China 


iron and steel industry. 


indeed any other 
section the congested continent 
Asia, should the Eastern 
control—will prove too difficult 


into 


economic problem for the Communist 
planners. China has already achieved 
1949: its production already 
equivalent fact that the Soviet 
Union 1928 when that country began 


since 


steel 
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the first its great Five Year Plans, 
and has commanding lead over 
India the race for 
leadership. 


Asian economic 


the planned economies, vested 
and all the massive and 


entrenched obstacles economic growth 


interests 
are ruthlessly swept aside. Nothing 
allowed stand the path economic 
progress; personal liberty 
curtailed. The rate economic prog- 
ress the Soviet Union perhaps the 
most rapid Even the 
United States its periods most 


world. 


intense development did not better the 
average industrial 
production the Soviet Union recent 
years, although Western Germany has 
maintained equivalent rate growth 
since 1950. 


annual increase 


This high rate develop- 
ment made possible very high 
level saving. The Soviet Union 
saves much more its national income 
than either the United States the 
United Kingdom; economy the 
Soviet type the proportion national 
income saved can virtually what 
the government likes. Moreover, the 
Soviet Union makes larger proportion 
than 
veloped activities 


investment highly-de- 


that 


increase the capacity the system for 


further economic growth 


iron and steel, chemicals, cement, com- 
munications, etc. Investment con- 
sumer goods industries and housing get 
merely what left over. There some 
indication that the Soviet 
feels that can give the consumer 


larger share than has had the past 


Union now 


the fruits Soviet economic expan- 
sion. The effect this must inevitably 
slow down the rate growth 
the economy whole, but the domi- 
nant importance heavy capital goods 
industries has again been 
stated. 
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comparison with Northwest Eutope 
Anglo-America the Soviet Union 
still poor place that living standards 
are very much lower. But they are 
already comparable with those some 
countries western and central Europe, 
and are better than those Spain, 
Portugal, long the Soviet 
Union saves more national income 
countries 
and invests the greater part its savings 
capital good industries will steadily 
narrow the gap between them and itself. 

There are few studies economic 
growth the countries and 
Almost 
everywhere, however, appears that 


the evidence confusing. 


the rapid growth the capital good 
industries and the deliberate flouting 
the needs the consumer that has 
produced the great waves discontent 
Eastern Europe that have challenged 
Soviet domination. doubtful 
the rates economic growth the 
satellites have matched those the 
seems best put all the satellites 
the planned economy category. 

The planned economies are formidable 
competitors despite their present lower 
level economic development. The 
latest Soviet Five Year Plan, which will 
raise coal production 600 million 
tons, petroleum 135 
and steel output million tons 
1960, fraught with consequences for 
the West. 


THE ECONOMIES SUMMARY 


Reviewing this survey 
comes and occupations the pattern 
economic activity appears 
the highly-developed countries the 
whole economy integrated the world 
market. Agriculture operates high 
level efficiency with relatively 
small labor force, still receives 
lower per capita incomes than other 


activities. manufacturing, the proc- 
essing and working minerals and 
metals are extremely well developed and 
are powerful factors making for further 
economic growth. The highly organized 
market made possible by, and equally 
has made necessary, elaborate system 
distributive trades, transport, com- 
munications, and financial institutions. 
acteristics the highly-developed econo- 
mies are found, but they exist alongside 
agricultural organization which 
many respects little altered the 
impact the world market the rest 
the economy. Though technologies 
may have somewhat 
social structure outside the 
essentially traditional and powerful 
less concerned with metal and mineral 
processing and fabrication. 

underdeveloped countries only 
very small portion indeed the economy 
has experienced the pressures the 
world market. These 


ex- 
they have been called, are 
entirely the result foreign investment, 
technology, and managerial skills, and 
resemble small fragment highly- 
developed economy embedded rural 
and traditional economy based local 
self-sufficiency. They are largely de- 
voted the production commodities 
required the highly-developed coun- 
tries, and serve needs which are inter- 
national rather than national origin. 
Such economic exclaves have come 
for good deal hostility with the 
spread nationalism and 
countries which have recently achieved 
sovereignty hindrances 
have been deliberately placed 
way. the present the immediate 
result such negative policies can only 
the impoverishment the country 
concerned, but may that the con- 
duct the foreign owned and operated 
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enterprises has sometimes hindered the 
path economic progress well. 
Only the simplest manufacturing 
activities are found outside those serving 
these mainly external interests. 

The planned economies not fit 
tidily into this pattern, for neither their 
agriculture nor social structure tradi- 
tional. the contrary, agriculture 
the whipping boy the whole econ- 
omy and under the strongest pres- 
sure provide both the labor for the 
rapidly growing industries and the food 
for the expanding population. 
Its depressed state direct result 
developmental policy. 
mineral and metal processing and fabri- 
economies. Consumer goods industries, 
relatively important among manufactur- 
ing industries and 
underdeveloped countries, 
barest minimum investment. 

Transport and communications, 
though poor comparison with those 
highly-developed countries, are being 
vigorously expanded and the extension 


the network strongly influenced 
the distribution fuel and mineral 
deposits. 

short, the organization the whole 
economy fundamentally different from 
that any the three found 
the rest the world, and directed 
the maximum rate, 
economic growth, with minor considera- 
tion for social cost. 

Little reference has been 
political organization this survey 
world economies. high 
economic development not preroga- 
tive any particular type political 
organization, nor indeed economic 
stagnation. Asian experience 
shows that democratic forms govern- 
countries, and would not difficult 
far from secure one two the 
latter. Any form political organiza- 
tion can have economic progress 
really wants it, and prepared make 
the social readjustments that inevitably 
arise. 
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NOTE CENTRAL PLACE THEORY 
AND THE RANGE GOOD 


Brian Berry and William Garrison 


Mr. Berry Instructor and Dr. Garrison Associate Professor 


the Department Geography, University Washington. 


The present 


paper one several related patterns routes, urban sizes, and land 
uses stemming from recent research that university. 


important element cen- 
tral place theory the notion 
This 


range marks out the zone tributary 


the range good.! 


area around central place (urban 
center) from which persons travel the 
product the spatial 


effects all the factors demand and 


supply involved the 
central goods and The upper 
limit the maximum 
Beyond the 
upper limit the price the good 


too high for sold, either because 


range the 
possible radius 


the increase price with distance 
until consumers will longer purchase 
the good (the ideal limit where demand 
becomes zero), because the greater 
proximity consumers alternate 
competing center (the real limit). The 
range also has lower limit, that radius 


this discussion the term good 
refer both goods and services. detailed 
discussion the concept range found 
Walther Christaller: Die sentralen Orte 
Baskin the Bureau Population and 
Urban Research, University Virginia, 1954. 
more formal discussion presented August 
Lésch: Die Ordnung der Wirtschaft, 
Jena, 1944, translated Woglom and 


Stolper The Economics Location, 
New Haven, Berry: Geo- 
graphic Aspects the Size and Arrangement 


Urban Centers, unpublished thesis, 
Department Geography, University Wash- 
ington, 1956, presents summary and collation 
the work Christaller and See also 
Walter Isard: Location and Space Economy, 
New York, 1956. 

Christaller, op. cit., 20. 


which encloses the minimum numbers 
consumers necessary provide 
sales volume adequate for the good 
supplied profitably from the central 
place (the population 
urban center here termed the thresh- 
old population for the 

recent study Snohomish County, 
gives some empirical in- 
formation concerning the 
the range good, and this informa- 
tion may related notions econ- 
omies 
functions and concepts the efficiency 
urban agglomerations. 


More General Problem 


More study 
evaluate recent directions develop- 
Lésch’s The Economics Location 


important, the 


now This monumental 


ideas. But what exactly 


features his work, Beckmann has 


One the theoretical account 


the hierarchical spatial structure, the 


succinct exposition these concepts 
found Lésch, op. cit., pp. 

op. cit.; Brian Berry and 
William Garrison: Functional Bases 
the Central Place Econ. Geogr., 
Vol. 34, 1958, pp. 145-154. 

Lésch, op. cit. 

Beckmann: “Some 
Theory Location,” 
Association, 


Reflections 
Regional Science 
Papers and Proceedings I, 1955, 


pp. N-1 N-8. 


at 
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known geographers the 
work Another fea- 
ture work his account 
location equilibrium his identification 
forces result which the spatial 
structure takes patterns. 
Location equilibrium conditions are 
integral part the hexagonal system 
markets and vice versa. 

states, but does not elaborate, 
the conditions equilibrium and thus 
the conditions under which 
structure would occur. interest 
the present discussion are con- 
ditions that extraordinary profits (elab- 
orated later this article) 
impossible and that each market area 
must small possible. Beckmann 
has discussed these and other 
conditions from point 
view, but without conclusive 
The present study allows their examina- 
tion from empirical point view. 
The empirical problem is: namely, 
what extent are these conditions met 
the real world? 

hardly needs pointed out 
that one would not expect the condi- 
tions met perfectly the real 

Beckmann, op. cit., and The Economics 
Vol. 1955, pp. 416-421. 
course, only one formulation 
the problem spatial systems. recent 
evaluation the location problem assign- 
ment problem available Tjalling Koop- 
mans and Assignment 
Problems and the Location Economic 
Econometrica, Vol. 25, 1957, pp. 53-76. 
Merrill Flood Traveling Salesman 
Operations Research, Vol. 1946, 


pp. has elaborated the character the 
assignment problem. 

Beckmann has argued (in review 
Plant Location Theory and 
Practice, Kyklos, Vol. 10, 1957, 214) 
that the area linear programming contains 
the greatest promise for the future advance- 
studies using this tool (M. Beckmann and 
1955, pp. 
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TABLE I 
THE HIERARCHY OF CENTRAL PLACES 


IN SNOHOMISH COUNTY 


Group of function 


i 
performed 


s = some of this group 
p = partial range. 
f = full range. 


world. The problem 
evaluate the existence underlying 
equilibrium conditions spite 
numerable variations the real world. 


The Snohomish County Study 


Data used the Snohomish County 
Study related types retail and 
service activities present 
urban centers the county. These 
retail and service activities were found 
archical class-system urban centers 
(Table The nature the data 
used and the system evolved has been 
elaborated 

part the study the activities 
present the system were ranked 
according the threshold populations 
the communities they 
occur. These 
were determined least squares aver- 
aging techniques, which 
each urban function the best fitting 
(where the population the cen- 
ters, the number stores located 
the centers and and the param- 
eters estimated, see Table 
Use the exponential relationship was 
suggested scatter diagrams the 
distribution population and number 
stores. Central place 
vided the original hypothesis that there 


Berry and Garrison, op. cit. 
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between the number activities 
center and its population.’ This is, 
course, clear from common knowledge 


well. 


THRESHOLD SIZE AND THE 


The definition and meaning thresh- 
are identified here straightforward. 
Threshold population the minimum 
population size urban center for 
the support urban function, or, 
put another way, the value where 
(Table The relation 
size the inner range good is, 


equation 
threshold 
however, less obvious. Both are meas- 


ures that critical level demand 
for good that occasions its provision 
urban center. Below this critical 
level the diseconomies scale are 
great that the good may only pro- 
vided some other more complex 
center. Take hardware case 
point. Speaking terms averages, 
the threshold level city size which 
this good may found 431 persons. 
The good would not found 
center 254 persons, where food stores 
could locate. The latter size does not 
provide the necessary volume for the 
firm providing hardware exist. 

constant 


tween 


total demand within the inner 

Development the ideas activities, 
Land Econs., Vol. 24, 1948, 
pp. 137-160; Lung: Method for Deter- 
mining Land Needed for Neighborhood Shopping 
Centers, with Special Analysis Eight Seattle 
Centers, unpublished Thesis Urban 
Planning, University Washington, 1955. 
See also, the discussion Kelley: Shopping 
Centers, Saugatuck, Connecticut: Eno Founda- 
tion for Highway Traffic Control, 1956. 
William Garrison: Alternate Explanations 
Urban Rank-Size forthcom- 
ing Annals Assn. Amer. Geogrs. 


range good and the basic employ- 
ment the urban center satisfying the 
demands are assumed, 
basic-nonbasic employment ratios with- 
the urban are also assumed, 
then direct and obvious relationship 
tion and the 
the inner range would seem 
valid. this case the threshold pop- 
index inner range. 

That the assumptions the above 
paragraph may inadequate has been 
defense our use the assump- 
that 


they are being used where, Blumen- 


suggested 


tions, however, may 


feld admits, measurements basic- 


nonbasic ratios work best small 


urban centers). 


For discussion the multiplier see 
Daly: “An Approximation Geographical 
Econ. Journ., Vol. 1940, pp. 
248-258. 

extensive literature the basic- 
nonbasic ratio. See for example Homer Hoyt 
the Development the Economic Base 
Concept,”’ Land Econs., Vol. 30, 1954, pp. 
Service Ratio and the Areal Support 
Proc. Western Committee Reg. Econ. Analysis, 
1953, pp. 110-123; and Roterus and Calef: 
“Notes the Basic-Nonbasic Employment 
Econ. Geogr., Vol. 31, 1955, pp. 17-20. 

Blumenfeld brought out very clearly that 
the basic-nonbasic concept meaningful only 
small and simply structured communities. 
The more the urban economy, 
the more inter-industry linkages, and the greater 
the significance agglomerative factors (Isard, 
op. cit.), then the less applicable the ratio and 
the entire method. also showed that the 
multiplier varies not only with the basic ratio, 
but also with “family 
activities, proportions unemployed, etc. See 
Blumenfeld: Economic Base the 
Am. Inst. Planners, Vol. 21, 
1955, pp. 114-132. The discussion continued 
Gillies and Grigsby: Classification 
Vol. 22, 1956, and Gottlieb: Plan- 
ning Aspects Inter-Industry 
loc. cit. The latter studies suggest that for 
planning purposes regional input-output analysis 
the Leontief-Isard approaches provides more 
realistic and sophisticated tools and techniques 
spatial economic analysis applied 
ideas critical urban industries. 
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TABLE 


GROUPS OF FUNCTIONS IN 


activities. 


must also recognized that the 
concept inner range relates 
demand function that 
increase total demand the zone 
served the urban center increases 
size. Demand may elastic and 
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II 


SNOHOMISH COUNTY 


Bt Ds 

Filling stations. . 196 1.35 6.3 9.9 
Food stores... 254 1.74 3.3 5.5 
Churches 265 1.29 6.0 10.2 
Restaurants and snack bars 276 1.33 5.3 9.2 
Taverns... 282 1.65 3.4 5.6 
Elementary schools 322 1.67 3.1 5.2 
Physicians 380 1.42 3.6 6.8 
Real estate agencies 384 1.40 3.7 6.9 
\ppliance stores 385 1.46 3.4 6.3 
3arber shops 386 2.39 2.1 3.3 
\uto dealers 398 1.35 3.9 7.6 
Insurance agencies 409 1.32 4.0 7.8 
Fuel oil dealers 419 1.56 > 5.3 
Dentists 426 1.57 
Motels 430 1.56 
Hardware stores 431 1.90 y Pe 3.9 
\uto repair shops 435 1.72 2.4 4.4 
Fuel dealers (coal, et« 453 1.78 3.2 4.2 
Drug stores 458 a.20 1.9 3.3 
Beauticians 480 1.87 3.8 
\uto parts dealers 488 1.94 2.0 YY 
Meeting halls 525 2.01 1.8 a2 
Feed stores 526 1.79 2.0 3.9 
Lawyers 528 2.12 
Furniture stores, et« 546 1.85 1.9 a 
Variety stores, “5 & 10 549 2.30 4.7 2.9 
Freight lines and storage 567 2.04 1.8 3.2 
Veterinaries 579 1.97 1.2 3.3 
\pparel stores 590 2.53 2.6 
Lumber yards 598 2.49 2.5 2.8 
Banks 610 2.05 1.4 2.3 
Farm implement dealers 650 1.95 1.4 3.2 
Electric repair shops 693 2.62 1.3 2.2 
Florists 729 2.40 1.3 2.9 
High schools 732 3.64 1.2 2.3 
Dry cleaners 754 3.56 1.2 2.1 
Local taxi services 762 2.89 1.2 2.2 
Billiard halls and bowling alleys 789 2.56 1.2 7 
Jewelry stores 827 3.26 1.1 2.0 
Hotels 846 2.92 1.1 225 
Shoe repair shops. . 896 2.45 2.3 
Sporting goods stores 928 3.30 1.0 1.8 
Frozen tood lockers 938 2.99 1.0 2.0 
Sheet metal works 1,076 3.80 9 1.6 
Department stores 1,083 4.50 8 4.3 
Optometrists 1,140 3.88 .8 1.5 
Hospitals and clinics 1,159 3.77 8 1.5 
Undertakers . 1,214 4.19 8 1.3 
Photographers 1,243 4.56 8 
Public accountants 1,300 4.11 Oy 1.4 
Laundries and laundromats 1,307 4.66 aa 
Health practitioners 1,424 4.55 AY 1.3 

® Threshold urban population. 

B-values in P ABN. 

¢ Values of N where P = 938 (1 frozen food locker). 

4 Values of N where P = 2800 (2 frozen food lockers) 

¢See Table I and Garrison and Berry, ‘The Functional Bases . . . ,"' for a discussion of the notion of classes of 


per capita demands may therefore vary 
with distance from the urban 


arrangements demand have 
been suggested Warntz. See Warntz: 
Spatial Association with Special 
Consideration the Case Market Oriented 
Journ. Amer. Statist. Assn., Vol. 
51, 1956, pp. 597-604. 
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p=938, | frozen food locker present 


2 frozen food lockers present 


p=2800, 


Filling Stations 


= 
ce) 
6r | Dentists 
re) 
= 
Z 
P where N = Lockers 
2000 


POPULATION OF CENTER 


Fic. Rates duplication functions 
Snohomish County. When the population 
center 938 then one frozen food locker 
occurs and 1.9 drug stores, 2.7 dentists, and 
6.3 filling stations may occur. 
figure with columns and Table II. 


the threshold size measure demand 
computed numbers persons, and 
therefore these problems the spatial 
pattern demand-changes with dis- 
tance and elasticity only can implicit 
consideration the total picture 
demand. The -threshold measure thus 
provides only crude approximation 
complex but better 


notion, since 
put forth here first approximation 
the concept inner range. 


CONCEPTS URBAN EFFICIENCY 


Measurements 


tion levels give relating 
contention from theory that 
extraordinary excess profits are im- 
possible and that each market area 
small possible. Too, the measure- 
ments allow some observations the 
efficient operation individual business 


establishments and cities. 


Excess Profits and Trends the Spatial 


has been noted that urban func- 


tions group class urban center 
(Table I), and functions associated with 

profits are defined all profits 
excess the minimum amount profit neces- 


sary before the activity will located 
center. 


each class urban center have been 
identified (Table 
Take class center. will offer 
least partial range all goods with 
the 
Utilizing the gen- 
enough people are found the center 
locker 
establishment would 
drug 


than threshold 
frozen food lockers. 
expression 
one food 
938), 


for example, 


one 

1.9 
filling 
Actually, course, 


expect, 


dentists, and 


stations (Fig. 


stores, 2.7 


establishments only obtain 
units, there would drug store 
would submarginal), dentists, 


The 


portions establishments creates op- 


and filling stations. 
portunities for the smaller number 
the 


spatial sense Christaller and 


stores earn excess 


These notions apply just 
when, for example, the system defined 
the necessary urban population for 
the existence two frozen food lockers 
2.800, Table this 


instance one would expect 2.3 florists, 


see 
3.8 beauticians, and 6.3 appliance stores. 
Once again the need for portions 
establishments creates the opportunity 
earn excess profits. will no- 
ticed that numbers establishments 
increase, then the possibility earning 
excess profits per will 
think 


excess profits being relatively less 


diminish. Hence, one can 


significant larger urban centers than 


(at 
functions observed here). 


small least this holds for the 


Assuming monopolistic competition, with 
excess profits for the marginal firm (in this 
case frozen food lockers). The marginal 
one for whom marginal revenues and marginal 
costs (including normal are equal 
average costs, and they are the only firms 
the system which experience the state 
monopolistic competition. See Cham- 


berlin: The Theory Monopolistic Competition, 
Cambridge, 1947. 


ood 


NOTE CENTRAL PLACE THEORY AND THE RANGE GOOD 309 


provides measure inherent disecon- 
omies the system. These disecon- 
omies (in relative terms) tend less 
significant large urban 
banization increasing. Thus, inherent 
inefficiencies resulting from differentials 
come progressively less importance. 
The urban system demonstrating 
trend toward some optimal condition 
which excess profits are 


B-values and Returns Scale Estab- 
lishments 


The exact meaning B-values (Table 
defined the function fitted, 
Take any function, say 
barber shops. this 
population 386. This the require- 
ment for one store appear. The 
B-value the function 
above, the requirement for two stores 
exist center that the popula- 
tion that center equal 386 
multiplied i.e., the center has 
have population 2254. This 
more than double the threshold size, 
other factors must involved the 
rate duplication functions. What 
can these One very obvious factor 
population and thus size market, 
stores become larger take advantage 
with increases the sizes stores, 
duplication stores takes 
response growing demands the 

optimal condition also, op. cit., pp. 94ff. 

This accordance with the substitution 
uses which are amply illustrated 
Isard, op. cit. good application the 
substitution principle the studies economies 
Concentration, and Amer. Econ. Rev., 
Vol. 44, 1954, pp. 15-39. This study has some 
appropriate comments vis-a-vis the problem 
omies Scale and Regional 


Papers and Proceedings, Regional Science 


Vol. 1955, pp. 


urban population. The center 
ready supplying the complementary 
region and basic market for the good 
question, and increase number 
stores accounted for largely growth 
the urban population. 

Now take any class center, say 
centers which provide goods the 
groups and (Table may 
observed that within any these 
groups B-values vary, and hence the 
rate duplication establishments 
varies. group for example, 
appliance stores are duplicated more 
rapidly than jewelry has 
already been noted that the range 
the center question will identical 
for these activities; differentials 
numbers customers relative thresh- 
old requirements will 
the ability earn excess profits. Hence 
differentials between numbers con- 
sumers external and internal 
urban center are not relevant 
case. This leads the conclusion that 
within any group central functions 
differentials B-values reflect differ- 
entials the abilities central func- 


tions achieve economies scale. 


Optimum (s) the City 

The literature evidences 
terest concepts optimum size. 
Economic theory, for example, tells 
that should expect optimum plant 
size increase the size market 
increases according the economies 
scale secured from spreading 
fixed costs over increasing amounts 
been made with urban The 
part location theory known cen- 
tral place theory tells that functions 
differ their minimum 


the study Colin Clark: The Eco- 
nomic Functions City Relation Its 
Size,’ Econometrica, Vol. 13, 1955, pp. 97-113. 
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300 600 900 1200 
THRESHOLD POPULATION 


Fic. Threshold populations and B-values 
the functions. 


their optimum spatial patterns occur- 
rence between and within urban cen- 
ters. Urban planners have suggested 
that there will exist single optimum 
best city size with respect these di- 
verse characteristics 
But theory which tells much about 
the relationships between threshold re- 
quirements and the abilities cities 
achieve economies scale the 
market area expands has the large 
part remained undeveloped. 

The problem here constructed 
from central place 
different orientation than that the 
urban planner. clear from central 
place theory that there unique 
optimum the hierarchical class-sys- 
tem. fact, there series relative 
optima which give rise optimum 
system. the case the city size 
problem several size solutions are gen- 
erated the system. Any considera- 
tion the concept optimum must 
with reference the entire system. 

The threshold values 
presented here give indications the 
manner which sizes are determined 

review studies pertaining this 
problem optimum city size found William 
unpublished manuscript, Department Geog- 
raphy, University Washington, 1951. Other 
Duncan, “The Optimum Size 
Hatt and Reiss, Edits.: and Society, The 


Revised Reader Urban Sociology, Glencoe, 
1957, pp. 759-772. 
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the lower range sizes the hier- 


archical class system. The range 


sizes may great, there may 
wide range optimums within the 
system. Too, the association B-values 


with threshold values 
generalization that within each the 
optima differences abilities achieve 


economies scale may distinguished. 


The empirical evidence provided 
Figures and would further indicate 
that this generalization may 
tended throughout the system. Larger 
sectors the system contain functions 
which accrue more 
scale than smaller sectors. 
ample, increasing size establishment 
department stores than apparel 
stores; apparel stores are more likely 
increase size than are taverns. 


GENERAL THEORY 

Every market area NOT small 
possible. Excess profits exist the 
spatial system reality. Thus Lésch’s 
equilibrium conditions are not met 
actual circumstances. 
tions does this have for central place 
theory, and particularly for the validity 
Lésch’s lattice hexagons? The 
answer this question not entirely 


2 


300 600 900 1200 
THRESHOLD POPULATION 


Fic. Threshold populations total 
example, the population required 
for filling station was 196 persons, the 
centers together contained approximately 100 
filling stations. Threshold 
listed Table IT. 
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obvious. For one thing, was noted 
that the larger the urban center, the less 
the excess profits per store for any 
given function. This would imply that 
the larger the center, the more likely 
are equilibrium conditions 
met or, put another way, urban- 
ization increases, the more likely are 
equilibrium conditions met the 


notion open question, since 
assumes that the nature business 
activities more static than the size 
structure urban centers—not very 
satisfactory notion. Clearly, there are 
close relations between urban growth 
and changes the structure urban 
activities. only lieu more 
powerful notions that the 


pressed here are forwarded. 


ag 


HAND-TRACTORS JAPANESE PADDY FIELDS 


Robert Hall, Jr. 


Dr. Hall, Assistant Professor Geography the University Roches- 


ter, began the field work for this study 


while was Japan ona Full- 


bright grant 1954-1955 and completed return trip during the 


summer 


important and exciting devel- 
opment Japanese agricul- 
ture the increasing use 

farm machinery, including 
tractor adapted the tiny plots that 
make Japanese farm. Since the 
end World War and the ensuing 
land reform there has been spectacular 
rise the number these tractors 
well motors, engines, power threshers, 
sprayers, and other farm machines. The 
tractors are like western garden tractors 
rototillers, and are often called power 
tillers power cultivators. They are 
equipped with engines four six 
horsepower and move 
these machines has jumped from about 
7000 1947 about 100,000 today, 
and still rapidly increasing.! 

The use tractors Japanese 
farms, which average about two and 
one-half acres and are 
several minute plots, generally 
been thought impracticable both 
western and Japanese 
agricultural system based small 
paddy fields, intensive hand labor, and 
high yields per acre does not seem suited 
mechanization. Yet Japanese farm- 
ers with limited land and capital have 

based information obtained 
through interviews the Agricultural Product 
Section, Agricultural 
Ministry Agriculture and Forestry, Tokyo, 
1956 and Showa Nen Nokigu Fukyu 
Hyo (Statistical Table 
ments, 1955), Department Statistical Surveys, 


Division Agricultural Economy, 
Agriculture, Tokyo, May, 1956. 


taken enthusiastically machinery, 
and basic changes cultivation are 
taking place. 

The Japanese farmer, blacksmith, 
adapted small tractor for small farms. 
With this machine they have added the 
speed operation and flexibility that 
come with mechanization, and have 
retained high-yield intensive farming. 

prefecture Japan, from 
Kyushu Hokkaido, now has some 
hand-tractors. The largest number are 
southern Honshu, Kyushu, and 
Shikoku, where common practice 
plant second crop the paddy 
fields after the rice harvest. Okayama 
now has the largest number hand- 
tractors any prefecture. 

this new way farming continues 
its success, and the 
crease the number machines and 
their popularity with the farmers give 
real promise that will, what may 
major agricultural revolution 
Asia now taking shape. Japanese 
farm machinery has been developed 
for farming conditions that are gen- 
erally common Monsoon 
this mechanization works Japanese 
farms, can work other parts 
Asia well. Kojo Village Okayama 
Prefecture was chosen for this study 
because the most highly mech- 
anized agricultural village Japan’s 
most highly mechanized prefecture, and 
pioneer center for the develop- 
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HOKKAIDO 


HONSHU 


OKAYAMA 
PREFECTURE 


SHIKOKU 


KYUSHU 


NORTHERN LIMIT OF 
WINTER CROPS iM 
RICE PADOIES 


Fic. Japan locating Okayama Prefecture and Kojo Village. 


ment and manufacture agricultural 
machinery. 


Kojo VILLAGE 


Located about seven miles southwest 
Okayama City, Kojo village 
8000 people living 1200 households 
land reclaimed from the Inland Sea 
some 130 ago. This one village 
now has over 700 hand-tractors, about 
1000 power threshing machines, 1400 


gasoline engines, 1300 electric motors, 
and many other machines for such farm 
and cottage industries rope-making 
and 

Even Kojo, where two-thirds 
the farmers have tractors, one can 
walk through the village most times 
the without seeing any the 
machines. They are used only 


Figures from Okayama Prefectural Govern- 
ment, 1955. 
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specific times, short 


periods—in 
year—and are small enough stored 
away out sight when not use. 
Several historical 


geographical and 


factors are important 
explain the development mechaniza- 
tion this The 
from 


Bay are large, Japanese 


particular 
land 


place. 
farms this reclaimed 
Kojima 
standards, averaging two and one-half 
five acres, and are divided drain- 
age canals into large, level square 
rectangular plots. The soil 
clay and difficult till with animal- 
drawn This combination 
large acreage and hard soil makes 
the the 
harvest 
and planting with double-cropping 
The 


hand-tractor has been especially helpful 


cultivators. 
prepare fields 


short time allowed between 


system rice plus winter crop. 


keeping the farmers their tight 


schedule, and 


has been possible since has come 
into general use. 

second factor leading the mech- 
anization Kojo the need for lifting 
water from the irrigation canals onto 
the reclaimed land. Foot-powered water 
wheels were used first, but the work 
was extremely hard, and the farmers 
often had get hours before sunrise 
addition 


the very hard labor involved, treadle 


irrigate their fields. 


wheels were inefficient during periods 
low water. 
1924 


some 


extreme drought 


found the wheels 


areas. Then enterprising 
farmer brought motor-driven pump 
and was able irrigate his fields when 
others could not. The successful dem- 
onstration this machine soon brought 
the power pumps into common use 
the village. This was important 
development, the farmers were shown 


the advantages power-driven 


chines, and learned something the 
care and maintenance motors. 

third factor was the proximity 
Kojo Village Fujita Village and the 
Fujita Corporation, which owned the 
village land prior 1947, and operated 
farm. The company bought western 
farm machinery and experimented with 
different methods mechanized farm- 
ing. These experiments created great 
interest the 
who adopted many the new machines 


among farmers 
and techniques for their 
Through the combined efforts the 
corporation, farmers, and 
blacksmiths, hand-tractor was even- 


individual 


tually modified and adapted 
cessful cultivation paddy 
time, shops and small factories were 
set manufacture and repair these 
machines locally. Today there are sev- 
eral factories producing hand-tractors 
for Okayama and other parts Japan. 


UsE THE TRACTOR 


the other areas Japan where 
hand-tractors are used, the farmers 
Kojo Village have 
draft 
most 


not vet replaced 


animals with tractors, but, 
the machines 
additional source power with 
the animals. The draft animals are 
preferred for some operations, the hand- 
tractor for others. 
time, the most important operation 


with the cultivator 


cases, 


present 


the 
fields for the winter crops after the rice 
harvested. The machine also used 
for intercultivating and weeding three 
four times during the growing period 
the winter grain crop. 
hand-tractor can 


man with 
prepare the fields 
for second crop about one-tenth the 
time required animal power. The 
time that saved permits the farmer 
get his crop earlier, lengthens 
the growing season, and tends in- 


(left). 
wheels are used dry field cultivation. 
Fic. (right). 
machine being used power 
The time between 
crops tight under the best conditions, 


crease 


and poor weather sometimes cuts down 
cuts out second crop the farmer 
uses the slower draft animals. 

pretty generally agreed that the 
income from rice production Kojo 
has not increased, least direct 
the 


there 


mechanization, 
other hand, 


but, 
estimated that 
ten to 


has been 


twenty 
Okayama 


per cent 


farm land growing winter crop since 
The 
the 
operation, have released time and labor 


cultivators have come 


machines, 


for crop wheat barley (mugi) 


reed (igusa), specialty cash crop 
this area. the 


for 


The value igusa, 


Japanese homes, has 
been much three times great 
per that 


able increase the size the second 


acre So, being 


crop has added considerably the cash 
income the farmer. 

the early period development 
hand-tractors Kojo, the machines 


supplied the Foreign Affairs 
Division the govern- 
ment, 1956. 

the area see Curtis Manchester, Jr.: 
Critical Cash Crop the Rural Economy 
Okayama Econ. Geogr., Vol. 34, 
1958, pp. 


rotary hand-tractor the most popular type the Kojo area. 


Special attachments can purchased for most hand-tractors. 


Rubber-tired 


This single-wheel 


were used almost exclusively for culti- 
vating land for the winter crops. Today, 
however, through modifications the 
machines and changes farming tech- 
niques, they are being used 
increasing number farmers culti- 
vate the land for rice. This very 
important change, shows increas- 
ing efficiency the tractors 
tainly much more economical use 
them. The use both draft animals 


When 


the farmers use both, neither the animal 


luxury 
the farmers cannot well afford. 


nor the tractor used full capacity. 
This particularly serious the case 
the draft animals because the farmer 
has feed and care for them regardless 
how much they are used. Yet many 
farmers still feel that the animal-drawn 
plow goes deeper into the soil and turns 
better than the machine, and have 
been reluctant 
the 


make the switch 
hand-tractor for rice cultivation. 
The machine much faster and easier 
operate, however, and the tractors 
continue improve, more farmers are 
switching over them prepare the 
paddy fields for the rice 
interesting note that the number 
cattle Kojo has dropped from 900 
453 head the last 
machines continue 


few 


take over more 
the 


one administrative 
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Fic. (left). 
area have become expert mechanics. 

Fic. (right). 


district Kojo with 212 farming house- 


holds, farmers have given draft 
animals and are depending entirely 
machines for 

should noted that hand-tractors 
are being used increasing numbers for 
cultivating rice fields northern Japan, 
where colder climate makes double- 
cropping impossible. Experiments 


here, while not conclusive, 
show increased rice yield with the 
use the 


hand-tractor for rice, the general prac- 


farmer Kojo uses 
tice prepare the field before flood- 
ing. 
tractors, however, have even made 


Recent improvements the 
Some the tractors now being used 
have two sets wheels, 
tired for dry field cultivation, and 
with large metal lugs for 
The 


inter- 


second set 
use muddy and flooded fields. 
tractors are not now 
cultivating and weeding the rice paddy 


that techniques can developed using 


transplanting, hoped 


single-wheel hand-tractor able move 
between the rows rice without damag- 
ing the plants. 

Okayama prefectural government, 1956. 

Agricultural Equipment and Machinery 


Japan, Ministry Agriculture and Forestry, 
Tokyo, 1954, 


Here farmer Kojo adjusting his hand-tractor. 


Many the farmers the 


High steel wheels with special cleats are used for cultivating wet flooded 


The machines are also used for pre 
paring the soil for rice seed beds and 
for cultivating vegetable plots, orchards, 
and vineyards, which have increased 
number since tractors have 
come into use and more time has been 
available for additional crops. This, 
the case increased mugi and igusa 
the 


Some also use 


cash 


income the farmers. 


production, has 
the tractor engine power other farm 
machines. 
estimated that about one-half the farm- 
ers Okayama Prefecture 
this way. 


cottage-industry 


farmers Kojo and 
replacing 


animals with milk and meat cattle 


Some the 


elsewhere 
machines are used for more farm opera- 
tions. Although this still being done 
the most rewarding by-products 
mechanization. The 
meat and milk increasing Japan 
and, the market expands, there will 
more cattle for 


incentive raise 


food. recent newspaper article re- 
ports that there shortage domestic 
beef Japan that 
foreign beef have doubled the last 
year.’ 


While almost all the hand-tractors 


Japan Times, Tokyo, May 23, 1957, 
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Fic. manufacturers like advertise that their machines are light and handle. 


(Courtesy Fuji Tractors.) 


are owned individually Kojo, group 
Japan, especially single- 
cropping areas the north. present 
about one-third all hand-tractors 
Japan are group-owned. the 
standpoint economical use ma- 
chinery, group ownership would seem 
advantageous. The agricultural 
each ten acres for efficient use the 
machines under present farming condi- 
tions. the other hand, individual 
ownership makes for 
for the farmer and, course, freedom 
decide when and where the tractor 
will used. The large size the 
farms, double-cropping, relatively 
large incomes are 
contributing the pattern 
vidual ownership Kojo. 

Sometimes farmers 


rent them out others, cultivate 
for other farmers for 
there are about fifty farmers who 
cultivate land for others 
own fields are finished. farmer can 
cultivate much extra twelve 
acres, depending the size his own 
farm, how much time has between 
crops, and the capacity his tractor. 
Income from this work can run 
high $100 There the 
interesting case farmer Okayama 
Prefecture with small farm 
hilly country the north 
chased tractor spite advice from 
the prefectural agricultural department 
that pay. Based the 
very small amount level land, the pur- 
chase power cultivator seemed 
unwise. However, 


prefectural government, 1956. 
The official exchange rate 360 yen $1.00. 


5 
3 
j 


farmer has done very well cultivating 
land for his neighbors. 

The farmer Kojo Village now has 
choice many makes and sizes 
hand-tractors. average price for 
power kerosene engine about $400 
$600 (official exchange rate). The 
most common type 
used Kojo and most other parts 
tilling part consists several curved 
blades tines attached rotating 


These tines cut into 


This method cultivating combines 
plowing and harrowing, and means 
great saving time and labor. Most 
the hand-tractors can fitted with 
special attachments such trailers for 
hauling loads, sprayers, fertilizer spread- 
ers, and power saws. 
engine can also used for powering 
such machines threshers and pumps. 
Some these machines are purchased 
with cash, some credit 
with full payment due after harvest, 
and others longer terms two 
three One arrangement Kojo 
has been for the farmer farmers 
borrow cooperative 
associations from individual deposits 
farmers the association who wish 
lend money. The interest the 
loan goes the association individual 
depositor. the case the association 
lending money, there committee 
which must pass each loan. This 
has been workable system has 
helped speed the use all 
farm machines. The government has 
also advanced some loans for mechaniz- 
ing, and some agricultural experts feel 
that this should done 
scale, especially the poorer farming 
areas where less money available for 
loans from individuals. 
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farmers turned their 
for new and more elaborate 
last vear. The tractors 
were sold for about $30 $90, and 
were purchased people with smaller 
farms the Kojo area farmers 
the central and northern sections 
the prefecture where mechanization 
market for tractors and other farm 
machines important not only because 
offers cheaper equipment 
prosperous farmers and farming areas, 
but also because helping spread 
the techniques mechanization all 
parts the prefecture. 

major reason for the success the 
machines Japan has been the great 
interest and mechanical aptitude shown 
the farmers. One feels from observ- 
ing and talking with them 
have real love for these things, not 
only for their usefulness, 
simply because they enjoy experiment- 
ing and puttering with machines, and 
because tractors represent the modern 
way doing things. Over the 30-year 
period since the beginning mech- 
anization, many farmers have become 
expert mechanics. They have learned 
take care and repair their ma- 
chines, and, result, are now getting 
dependable service from them. 

The success mechanization owes 
department and the manufacturers 
the machines who have set service 
centers and training programs. The 
tractor companies are competing for 
sales, and. this competition has brought 
not only better 
better service and repair facilities. The 
companies have been very active 
their products through advertising and 
special exhibits fairs. 


Okayama prefectural government. 
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The spread machines also has been 
helped the government experimental 
stations, which give demonstrations 
new machines and techniques, test and 
develop machinery, carry 
mechanization and problems related 
it, and publish reports. There are 
special courses mechanized agricul- 
ture offered University, 
the agricultural senior high schools, and 
special training schools maintained 
the prefecture for training extension 
agents. There also cooperative 
institute comprised one the agri- 
cultural high schools and farm ma- 
chinery company. The school 
company work together teach the 
students handling, maintenance, and 
repair machines, which are supplied 
the company. This group now 
working one-wheel tractor which 
they hope can used for cultivating 
and for weeding 
paddy fields. The teachers 
dents are working new 
attachments: for the tractor, including 
grass cutter and sprayer for weed 
and insect control. 

The education and training programs 
being carried Okayama Prefecture 
might well studied agricultural 
experts from other Asian nations who 
are interested expanding 
tractors and other farm machinery 
about tractors newly brought into 
district unaccustomed them 
same almost everywhere. 
one frequent breakdowns, poor 
repair facilities, high costs, 
lived machines. Running through the 
stories are themes unsuitable types, 
transport hazards, inaccessibility fuel, 
unforeseen conditions, and inexperienced 

Davies: Considerations and Procedures 
for the Scientific Introduction Farm Mechaniza- 
tion, FAO Development Paper No. 


and Agricultural Organization the United 
Nations, Rome, Italy, June 1954, 


CONCLUSIONS 


The great increase the number 
farm machines has come about after 
the post-war land reform time 
when farmers have been pros- 
perous Japan. The sharp reduction 
tenancy and land rents following the 
land reform, and period higher 
prices for farm products have made 
possible for the Japanese 
make great advances 
farm operations. most the 
rice crop processed with power thresh- 
ers, and power-drawn hullers and pumps 
are common use. The rapid spread 
the hand-tractor for cultivating fields 
for rice and other crops another sig- 
nificant advance the mechanization 
farming. The number 
tractors has increased from only 7000 
1955, and now estimated about 
factured Japanese factories and are 
continually being modified 
proved for use different areas and 
for number farm 
operations. 

Japanese farmers would like have 
hand-tractors they could afford 
buy them, but the machines are expen- 
sive relative most farm 
the rapid increase the number 
hand-tractors continue, more 
the machines will have purchased 
groups farmers, and more credit 
will have made available the 
machines can paid for over period 
time. 

Those who have gone into mechaniza- 
tion are very excited over the possibility 
vesting rice. Farm machinery man- 
ufacturers and government agencies are 
working develop machines for these 
operations. While there are still many 
problems solved, several different 
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are now being used experimental 
basis. 

spite the lack careful cost 
studies this time, there doubt 
that the hand-tractor has made real 
contribution increasing total produc- 
tion and the efficiency 
operations, especially double-cropping 
areas. Fields are prepared shorter 
time, more planted, and the season 
vields. There has also been increase 
such cash crops fruit 
etables, and more time 
leased for side jobs and leisure. 

small sample was taken the 
Okayama Agricultural 
find out how the farmers were using 
the extra time they gained through the 
use hand-tractors. The two most 
commonly given answers side 
jobs such mat-weaving and rope and 
bag-making, and increased acreages 
second crops. Another 
sponse the questionnaire 
gave them more time study meth- 
ods improving farm management and 
for general reading and amusement. 
other words, the machines 
tributed better way life and, 
one farmer Kojo put it, higher 
cultural standard.” 

While the present time only about 
five ten per cent the total paddy 
field area Japan being cultivated 
Tokyo office with one the leading 
experts agricultural mechanization 
indicated that per cent the 
farm land well suited hand-tractors, 
and that better drainage some areas 
and improved machines could increase 
this amount land. felt that under 
present conditions about 


publication the Japanese Govern- 
ment Ministry Agriculture and For- 
estry says: power tiller used, 
plowing and harrowing will done 
the same time, hence its working effi- 
ciency much higher than the animal 
drawn plow. result helps 
ease out labor 
rush periods work under two crop 
system and also enables timely cultiva- 
tion under one crop 
ing the above advantages, 
said that the power tiller has promis- 
ing future 

Finally, increasing efficiency Jap- 
anese hand-tractors and other machines 
offers promise expanding exports for 
the Japanese farm machinery industry. 
The machines developed Japan are 
better suited for the small 
Asia than are the 
which have been developed for very 
different environment, and they could 
also great usefulness certain 
areas southeast Asia that have large 
tracts potential paddy land now 
unused because shortage labor. 
There has been good deal interest 
shown visitors from India, Pakistan, 
Burma, and other Asian nations the 
machines Okayama Prefecture. There 
much that Japan can teach the rest 
Asia about the use farm machinery. 
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FUNCTIONAL GEOGRAPHY THE FIRM, WITH 
ILLUSTRATIVE CASE STUDY FROM THE 
PETROLEUM INDUSTRY 


Robert McNee 


Dr. Assistant Professor Economic Geography The City 
College, New York. The article presented here based observations 


during six-weeks fellowship the summer 1956 from the Foundation 


for Economic Education, and further study the operations. 


HIS exploratory study 

the functional geography the 

firm. The concept the func- 
tional geography the firm 
examined; the Socony Mobil Oil Com- 
pany, Inc., then presented 


THE FUNCTIONAL GEOGRAPHY 
THE FIRM 


The most important assumption 
this paper that geographers should 
study the functional 
industry terms its corporate units 
well terms aggregate indus- 
tries. This idea based the assumed 
importance institutional organization 
all branches human geography and 
the author’s conception hypo- 
thetical company region. 


Importance Institutional Organization 


The great importance institutional 
organization all branches human 
geography has been recognized many 
geographers, including 
recent provocative This 
same geographer has written elsewhere 
that critical developments the 
evolution the pattern and functional 
organization human occupance are 
most understandable the outgrowth 


Organization Regional Human Geography,” 
Econ. Geog., Vol. 33, 1957, pp. 299-336. 


human creative choice frame the 
total setting resources and culture 
space and large part 
the cultural framework 
perimeter for such human creative choice 
institutions. institutional 
functional framework 
should major object study 
human geography. 

That geographers have 
interested the institutional organiza- 
tion space evident the emphasis 
geography. the customary 
theoretical distinction between economic 
geography may based 
part the assumed importance 
the institutional differences involved. 
doubt this well ground- 
non-totalitarian states since the 
areal units political organization and 
the areal units economic organization 
are normally different. The decision- 
making process varies between economic 
and political areas. But the distinction 
between economic and political geogra- 
phy not always 
merging economic and political insti- 
tutions organized 

Allen Philbrick: Organizing Theme 
for Perspectives the Study 


Geography, Univ. Chicago Press, 
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areas totalitarian states 
complex interaction these institutions 
and areas states 
may account for some our difficulties 
economic 
geography. 


developing 


The importance the institutional 
framework has been noted! either ex- 
plicitly implicitly many agricul- 
tural geographers. the Nineteenth 
Century, individual farms were internal- 
unified spatial units while agriculture 
whole was atomistic. But today 
new institutions have greatly altered 
general inter-farm and farm-city spatial 
interaction while the growth 
time farming may have reduced the 
internal cohesion the rural work unit. 
The understanding the institutional 
organization space important 
the understanding modern agriculture. 

Institutional organization equally 
important industry. Part this 
institutional framework provided 
national and local governments through 
maze regulation and control. But 
non-totalitarian states, the most 
important industrial institution 
corporation firm. The modern corpo- 
ration may considered one man’s 
most effective tools the attempt 
organize space for purposes. 
Since the corporation the organizer 
space, spatial interaction within the cor- 
porate framework intelligible not only 
terms general theories industrial 
spatial interaction but also terms 
the peculiar needs and desires the 
corporation economic and quasi- 

nomic’ into Economic Econ. 
Geog., Vol. 33, 1957, pp. 

David Large: the San Joaquin 
Valley: Study Government Agriculture,” 
Geogr. Rev., Vol. 47, 1957, pp. 

Robert Solo: Conspiracy 


and the Theory the Firm,’’ paper process. 
will appear economic journal. 
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corporate spatial framework 
relatively small the more atomistic 
and ubiquitous industries such 
baking industries. But most the mass 
production industries tend highly 
concentrated among few corporate 
location and spatial interaction the 
automobile industry the United States 
could derived from the study the 
aggregate automotive industry. But 
validity they were supplemented 
spatial interaction within each the 
great automobile institutions, General 
Motors, Ford, and Chrysler. 

short, the understanding loca- 
tion, spatial interaction, man’s organi- 
zation space can enhanced through 
the study the major area-organizing 
institutions. The study one such 
institution, the corporation, 
termed the functional 
the firm. 


The Hypothetical Company Region 


The regional method can applied 
the study the firm 
organizer. The concept the 
tional geography the firm 
clarified the description hypo- 
thetical company region, although the 
characteristics company regions can- 
not known until they 
studied detail. 

This paper assumes that the company 
economic region, somewhat resembling 
other planned regions, both economic 
political, but having distinctive 
characteristics its own. Thus 
assumed that the areal patterns the 
ideal industrial firm are neither random 
nor incoherent; rather, they form 
distinctive regional system 
been organized, modified, 
tained for specific purposes appropriate 
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Like other regions, the company region 
has characteristic size and shape; this 
growth processes inherent either the 
industry, corporate type, both. 
Company regions may local, provin- 
cial, continental, global scale. 
Scale may limited legal fiat, 
the case electric utilities. 

Likewise, corporation regions have 
internal nodal structure, with one 
more foci, including major focus, the 
and communications link the foci the 
outermost limits the region. 
ever-changing flow authority 
between the center and the parts, for 
large corporations the decision-making 
process very complex. The intricacy 
this process only partially indicated 
the directly observable system 
direct operations, affiliates, subsidiaries, 
and branches. Cores 
are sometimes directly 
the case Socony Mobil Oil Company, 
this core the New England 
area, affectionately known the com- 
pany 

with all regional systems, external 
internal relationships are 
important. corporation region main- 
tains relations not only 
corporation regions its own industry 
and other industries, but 
political regions. our major indus- 
tries become increasingly international 
and governments gradually assume 
more and more responsibility for 
welfare, the interrelationships between 
political regions and corporation regions 
assume great importance for both eco- 
nomic and political geography. 
sense, corporations are political 
and economic bodies; though technically 
subservient the state, the power 
some large corporations 
that many small states. 


Company regions are many 
Company regions organized primarily 
achieve advantages from economies 
scale, the technical advantages 
close functional relationship among pro- 
duction stages are likely have 
elaborate internal 
and highly cohesive. the other 
hand, company regions 
marily for purposes financial manipu- 
lation may somewhat amorphous, 
random, and incoherent regional 
terms. Again, some companies have 
sought economic stability diversifica- 
tion into quite dissimilar lines produc- 
tion, such corn flakes and laundry 
equipment. The parent company region 
might then include several loosely asso- 
ciated company regions, 
regional unity the local provincial 
levels, but great regional 
terms the whole company. These 
differences among company regions sug- 
gest that the comparative 
company regions would clarify many 
interrelationships industrial 
growth and other aspects the econ- 
omy. But comparative 
await much greater refinement the 
concept the geography the firm. 

Application the regional method 
the study corporations could add 
new dimension industrial and 
economic geography, 
growth processes industries and indus- 
trial regions, the actual flow products 
industrial location, and 
the interdependence areas and peoples. 
This study necessarily exploratory 
nature, since geographers have treated 
corporations only obliquely 
though they have widely 


gional analysis some the compo- 


nents corporation regions, 
raw materials, processed products, man- 
ufacturing plants, transportation, labor, 
and markets. 
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The Selection Case Study 


The concept corporation regions 
However, corporate regionalism most 
massively and extensively developed 
mass production industries such steel, 
aluminum, automobiles, chemicals, and 
petroleum. For exploratory study 
such this, small-scale global example 
may illustrate the concept corporation 
better large-scale, 


geography than 


highly localized, study. The petroleum 


industry outstanding example 
because many factors, including especial- 
functional integration and geographic 
diversification, have led the formation 
corporate regional systems truly 
global corporations are usual- 
(2) 


(3) integrated 
international terminol- 


mestic companies, 
mestic 


ogy which broadly indicates the degree 
functional integration and geographic 
diversification. 


Functional Integration Petroleum 


flow product. Though continu- 
ously demand, more difficult and 
expensive store adequate quantities 
than such other mass products coal, 
iron ore, sulphur, 
quently, the functions steps (crude 
oil exploration, production, 
transportation, refining, trans- 
portation, and marketing) 
integrated carefully avoid waste and 
rising costs. Such functional integration 
can achieved more less completely 
many separate specialized companies 
acting independently through the market 
mechanism. Thus there are hundreds 
many large size. 
But integration has been usually more 


complete when all functions are com- 


Industry, New York, 1955, pp. 


World 
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bined 
Such 


family. 


single 


corporate 


companies 
within 
corporate families due 


this advantage integration 


characteristics the oil industry 
inadequacies the oil marketing and 
factors. This question may well left 
the experts the subject among 
petroleum industrial 


economists. any case, integration 
corporate families more goal than 
Few “fully com- 
panies are entirely self-sufficient all 
functions. Rather, ‘‘full 
implies only that oil corporation has 
some activities all major oil functions. 
international 
petroleum are fully integrated. These 
are British Petroleum (formerly Anglo- 
Iranian), Royal Dutch-Shell, Standard 
Oil (N. J.), Gulf, Texas, Socony Mobil 
(formerly Socony-Vacuum), and Stand- 
ard Many 


companies, including some independents, 


The seven 


California. other 
are now entering the international 
petroleum race. 1945, only 
American companies 
abroad; these, only ten were active 
But 1955, there 
hundred 


large scale. 


were more than active 
some phase oil production outside the 
United States and 
still 


However, 
the seven have com- 


manding lead 


start. Further, the need for full integra- 
tion international operations has been 
underscored the Suez 
national companies operate chaotic 


world, universally 


recognized custom law. Their stabil- 
and their very existence are recur- 
nationalization, 


currency restrictions, 


Independent 
Outlook Issue, Vol. 143, 1956, pp. 
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and wars. doubtful whether 
international oil company long 
endure without the protection full 
integration and wide geographic diver- 
sification. 


Geographic Diversification 


Oil inherently international, world- 
wide character. needed and 
used all industrialized areas, with the 
degree and volume use corresponding, 
increasing degree, the intensity 
industrialized populations. Though the 
major crude oil producing areas are 
often distant from the major consuming 
areas, oil more easily and cheaply 
transported than are competing energy 
forms. Thus, oil the 
regional energy equalizer, the major 
bulk product international trade. 

Geographically diversified companies 
benefit from the international character 
variety areas can best adjust produc- 
tion and flow regional differences 


demand and competition. wide 


distribution markets permits rapid 
adjustment varying rates indus- 
trialization. Transportation costs are 
often reduced diversification. Simi- 
larly, refineries may located the 
producing fields, markets, 
points between 
the two. favored 
the wide differences political 
areas the degree and type regula- 
tion and control. The recent difficulties 
British Petroleum the Middle East 
are example. While the loss the 
Abadan refinery was severe blow, the 
loss Iranian crude oil production 
production neighboring Kuwait. “On 
the other hand, the seizure Suez 
Nasser temporarily closed the most 
direct route nearly all the major 
crude sources British Petroleum. 
However, 
requires great capital investment and 
often involves great risks. Partnerships 
are widely used reduce both capital 


investment and risks. some cases, 


Major Regional Corporate Divisions 
Socony Mobil Family 1955 


Socony Mobil (direct) Mobil Overseas Colsag 


Magnolia 


Standard-Vacuum 


3 General Petroleum Ee Persian Guif Group 


§ if 
it 
© 
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partnerships are required host coun- 
tries. Partnerships apply only specif- 
Operations specific regions, with 
two more companies holding shares 
the operating company. Through 
this form geographic diversification, 
the regional system one oil company 
systems many others. The regional 
approach especially well suited the 
unravelling this chain autonomous 
and yet overlapping corporate regional 


Socony Mobil Example 
British Petroleum operates primarily 


But each 
the other six integrated internationals 


the Eastern Hemisphere. 


operates over most the Free World 
and therefore cross-section inter- 
national petroleum geography, exam- 
ple geographic diversification and 
functional integration global scale. 
these six, Standard Oil (N. J.) 
perhaps the best single example. How- 


here 


ever, Socony 


the 
has had the opportunity observe all 


examination because author 


departments the parent 
Socony 


its and 


The 


Socony Company, 


with 


partner- 
ships, one the ten largest corpora- 
the world, with 


exceeding 


tions 


net worth 


Great cor- 


*Some economists consider the partnership 
method primarily system monopoly 
control. There much vague talk 
national oil However, 
charges have not been substantiated date, 
this paper considers each oil company region 
separate and distinct entity. 

the Foundation 
Education, 1956. 

means Socony Mobil Oil Company, 
Inc., with all its subsidiaries, affiliates, and 
each are owned. 


for Economic 
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porate size is, course, most character- 
istic such mass production industries 
aluminum, chemicals, auto- 
mobiles, and petroleum. Socony Mobil’s 
great size and complexity make compre- 
hensive description impossible brief, 
exploratory Therefore, 
the company, 
such its natural gas production 
producer quality lubricating oils, will 
not analyzed specifically. Rather, 
attention will focused four aspects 
global geographic diversification and 
full integration: (1) regional divisions 
the Socony Mobil family; (2) histori- 
cal development the Socony Mobil 
regional (3) 
production, exploration, 


paper. many 


specialized 


system; 


and (4) regionalism refinery location. 


Regional Divisions the Socony 
Family 


Socony Mobil complex but co- 
ordinated system direct operations, 
subsidiaries, and partnerships 
extending around the world (Fig. and 
greatly simplified both map and table. 
For example, both Mobil Overseas Oil 
the Standard-Vacuum 
Oil Company are themselves 


This complex 


and 


made dozens individual com- 
panies, many incorporated the country 
such Standard-Vacuum are distinct 
corporate entities, with their own boards 
Such partnerships are included for the 
purposes this study regional divi- 
sions the Socony Mobil family. 


Standard-Vacuum 


integrated into the Socony Mobil family. 
Stanvac, the company familiarly 
called, 


remains relatively aloof from 


Mobil Oil Company, Ine., Annual 


Statistics: 1955, New York, 1956. 
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TABLE I 


CURRENT MAJOR CORPORATE DIVISIONS OF THE SOCONY MOBIL OIL COMPANY 


Cor porate uni Major area of 
with % of ownership) operation 


Socony East and Middle 
(di;cet operations) West of U. S.; 
E. Venezuela; 
W. Canada 


MAGNOLIA PEt 
(100%; affiliate) 


Southwest in U. S. 


GENERAL Pet ....++| Pacific Coast of U. S. 


(100%: affiliate and Alaska 


OVERSEAS. . Latin America 
(100%: subsid.) West Africa 
Europe; Med. area 


COoLSAG ...| Colombia 
(50%) 

SEANDARD-V ACUUM E. and S. of Africa 
(50%) India and S. E. Asia 


\ustralasia 


IRAO Pet. AND RELATED COMPANIES.| Iraq, Qatar, Oman 


(11.87%) Aden Protectorate 
ARAMCO AND TAPLINE... .++| Saudi Arabia 
(10°7) 
IRANIAN CONSORTIUM.... 
(7%) 
Kuwalt**, ... Kuwait 
(no ownership) 


*R: refining; M: marketing; T: transporting, pipe lines 


P: production. 


**Al¢hough Socony Mobil has no direct interest in the oil concessions of Kuwait, the | 


closely link Socony Mobil and Kuwait. 


Integration* Special comment 
R, M, T 
P, Tp *oreign area; no partners 
P, Tp Some partnerships 
R, M, T, P Fully integrated 
RK. M, T. P Fully integrated 
M Primarily lubricating oils 
M Most petroleum products 
R, M, Tm, (P) | Crude production minor 
Ta FP Primarily Barco Concession 
R, M, T, P Fully integrated: somewhat independent 


of Socony Mobil 


R, Tp, P Primarily Iraq and Qat 
R, To 
R, P, Tp 
Crude only Long-term contracts with British Petro- 
leum 
and marine; Tp: pipe lines; Tm: marine transporting; 
ng-term contracts for crude oil 


Data based primarily on ‘Employee Savings Plan of Socony Mobil Oil Company, Inc.: Consolidation of Registration 
Statement and Amendment Thereto,"’ Socony Mobil Oil Company, Inc., New York, 1956 


its parents, Socony Mobil and Standard 
Oil New Jersey. This independence 
necessary because the peculiar needs 
and problems the vast area the 
Asiatic, African, and Australasian World 
served the company. The unique- 
ness its problems can seen the 
unusually large demand for kerosene 
and the great diversity languages 
and cultures this part the world. 
course Stanvac remits dividends 
its parents and the parents can veto 
major capital expenditures. 
Mobil brand names are generally used 
since the marketing division was origi- 
nally part Socony. But Esso brands 
are used few cases, are local 
Stanvac brands, such the Elephant 


brand India. Services 
national carriers, such airlines, must 
integrated with the world-wide serv- 
ices the occasion, 
Stanvac calls its parents for aid 
research and construction 
functions integrated company, 
graphic entity, well integrated internally 
but only partially integrated with the 
world-wide activities its parents. 
Socony Mobil has achieved 
tively high degree integration 
global 1953, company produc- 
ing sources supplied about per cent 
the crude oil needed company 


refineries and company refineries sup- 
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Historical Development the 
Socony Mobil Regional System 


cony Marketing, 
Fun Integration, 


other Marketing 
Major Production Added,i93!-1945 


Production 


plied about per cent company 
marketing But such complete 
functional integration exists only 
global level, terms the whole 
Socony Mobil family; only few the 
component companies are balanced 
operations. Thus the parent company 
specializes transporting, refining, and 
marketing, especially the United 
States. For crude petroleum depends 
not only its direct producing opera- 
tions such those Venezuela, but 
also affiliates such Magnolia Petro- 
leum, partnerships such those 
Colombia and the Persian Gulf, and 
direct purchases from independents and 
other integrated companies. Though 
Standard-Vacuum fully integrated 
company, depends the Persian 
Gulf area for much its raw material. 
Similarly, while Mobil Overseas has some 
minor European oil production, 
dependent the United States, Vene- 

Attorneys for Socony-Vacuum Oil Com- 
pany, Inc. Answer Defendant 
Oil Company, Incorporated Civil Action 86-27 
the United States District Court, Southern 
District New York, New York, 1953. 


zuela, and the Persian Gulf for crude 


the Middle East supplied about per 
cent the crude petroleum runs 
Mobil Overseas refineries. 
Socony Mobil family 
example regional interdependence 
global scale. 


Historical Development Socony Mobil 


This world-wide system regional 
interdependence has developed from 
relatively small areal base New York 
and New England, (Fig. 
Expansion outward from this base 
occurred four major steps stages: 
(1) 1882-1911, company beginnings; (2) 
geographic integration; (3) 
beginnings international integration; 
and (4) 1945-1957, rapid international 
integration, functional and global. 


functional and 


organized 1882, the Standard 
Oil Company New York (SOCONY) 
and discussion are based many 


sources, including primarily data supplied 
the company. 


| 
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specialized marketing kerosene and 
other products, primarily Soconyland 
but also Asia. 
Standard 


secure. However, this snug position was 


Trust its position was 
shattered the rise gasoline, the 
discovery new producing sources 
rivals, and generally increased competi- 
tion. Competition was fostered the 
the Standard Oil Trust 
Socony was its own. 


dissolution 
1911. 

After 1911, the company followed the 
general trend away from specialization 
From 
1911 1931, the company developed 


integration. 


largely domestically, 
integrated and extending its activities 
across the nation. 


was helped series corporate 
From 1918 1925, the oldest 
producing company Texas, Magnolia 
Oil added. 
Acquisition General Petroleum the 
Pacific Coast 1926 and the White 
Eagle Company the Missouri Valley 


mergers. 


Company, 


1930 spread Socony’s activities 
all Western United States, brought 
company production closer 
lished Far Eastern markets, and allowed 
Finally, 1931, 
Socony merged with another ex-member 
the Standard Trust, the Vacuum 
Company.'* Vacuum, founded 1866 


full domestic integration. 


and member the trust from 1879 
1911, specialized lubricating oils 
for world-wide markets. From 1911 
1931 had reduced its extreme 


specialization expansion gasoline 
refining and marketing eleven states 
the Middle West and Middle Atlantic 
areas. Thus the merger gave the new 
full complete 
integration the producing and market- 


company though not 
ing areas the United States except 
the Southeast. 

Abroad, the lacked 
integration, having neither producing 
nor major refining facilities match 


company 
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the 
pioneering efforts Vacuum selling 


the potential markets 


lubricants around the world 
Socony Asian marketing. Socony 
had become partner the Iraq 
Petroleum Company 1928 but 


oil was produced until 1933, 
Socony’s marketing system the Orient 
and Africa was joined the producing 
and refining facilities Standard 
New Jersey form the fully inte- 


grated partnership for the area, the 
Standard-Vacuum Oil Company. This 
integration Was necessary order 


rivals Royal and British 
Petroleum. 1934, 


began pioneering for crude oil eastern 


compete 


Then, Socony 
Venezuela and acquired half interest 
the Barco Concession (Colombia) 
1936. 1936, had 
begun building world-wide integrated 


Thus, Socony 


However, this trend 
toward global integration was 


regional system. 


retarded depression, nationalization, 
and war. Company interests Mexico, 
Argentina, Poland, Hungary, Romania, 
Yugoslavia, and China were seized 
unfriendly governments. 

After 1945, the development 


integrated global system was resumed, 


notably new producing areas, 
refinery expansion, and 
old markets and invading new ones. 
Socony Mobil pioneered western 
the Gulf Mexico. The company 


invaded the branded gasoline markets 
the Carolinas and Virginia, though not 
too 1947, the company 


gained interest all major Persian 


joining the Aramco 
partnership and obtaining long-term 
contracts for crude 

new company was called Socony- 


Vacuum Corporation; 1934 the 
changed Socony-Vacuum Oil Company; 
1955 the present name (Socony Mobil) 
adopted. 


was 


| | 
¥ 


British petroleum’s concessions Ku- 
wait and Iran. 1954, the company 
joined the new Consortium. 
expanded more while 
product sales volume 
lubricating oil markets were expanded 
full line products several areas, 
The in- 
creasing international orientation the 


especially Western Europe. 


company was reflected the organiza- 
Mobil 


January, 


tion the subsidiary, 
Overseas 
1956. Expansion continues. But since 
Socony Mobil has already achieved 
high degree functional and geographic 
integration, further expansion 
more elaboration existing patterns 
than the development wholly new 
patterns. closer examination 
Socony Mobil’s production and refin- 
ing pattern therefore warranted. 


Regionalism Production, Exploration, 
and Reserves 


the last half century, Socony 
Mobil has changed from specialized 
marketing and refining company 
fully integrated company with 
crude oil production, about per cent 
company produced over 
200,000,000 barrels 1955. Figure 
and Table summarize Socony Mobil 
world-wide producing patterns group- 
ing the various producing areas accord- 
ing the geographical contiguity 
the political areas involved, with due 
regard for the continuity oil struc- 
most cases, these groupings 
also correspond economic producing 
units. example, the Persian Gulf 
Area essentially single petroleum 

Attorneys for Socony-Vacuum Com- 
pany, op. cit. 

New Mexico included with the 
Gulf Mexico area, New Mexican production 


geographically marginal, along the Colorado 
border. 
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TABLE II 


PETROLEUM REGIONS: NET CRUDE OIL PRODUCTION 
IN BARRELS—1955 


1 Persian GuLF REGION..| ..... 71,218,422 
Saudi Arabia ..| 35,223,991 | 
24,244,326 
6,785,784 
Qatar ‘ 4,984,321 
2 GULF OF MEXIco REGION 51,279,324 
Texas. ....| 41,388,100 
Louisiana 4,951,217 | 
Mississippi. ...... 1,189,128 
Arkansas 145,305 
Alabama. . 26,223 . 
3. VENEZUELA... “as 21,159,953 


4 CALIFORNIA 
5 INDONESIA (esp. Svu- 


17,441,775 


MATRA).... 13,092,550 
6 Mip CONTINENTAL ReE- 


Oklahoma . 8,428,949 | 
Kansas. .. 1,783,500 


Nebraska 643,898 | 
7 GREAT PLAINS AND N, | 
Canada..... | 3,935,543 
Wyoming.... 2,024,521 
9 GERMANY. ee 2,582,314 
10 GREAT LAKES AND OHIO 
2,007,638 | 
Michigan... . 82,111 
Kentucky... ... 59,020 
Indiana. . peas 47,912 | 
12 AUSTRIA.... | 364,748 


Grand Total. . 201,701,648 


Data from Socony Mobil Oil Company, Inc., ‘‘ Financial 
and Operating Statistics: 1955,"" N. Y., 1956, pp. 9-10, 
and correspondence with the Standard-Vacuum Oil 
Company. In all cases, only the Socony Mobil interest 
is included. 


divided into several national states. 
Socony Mobil production very 
widely distributed, dozens fields 
nearly every part the Free World. 
Although geographic 
general tendency among international 
oil companies, only Shell and Standard 
Oil (N. J.) can match Socony 
wide distribution. The only major 
producing area which Socony not 
represented the Lake Maracaibo 
Basin Venezuela. the United 
States and Canada, the company 
represented most lesser fields well 


Hemisphere, the other hand, the 


| | 
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Cancda 


Wyo's Kan @Neod 


Sumetra 


Comparative Crude Oil Production 


Circles Proportional to 
p Current Prospecting 


1955 Production 


company not represented 
lesser fields. This accounted for 
expropriation (as Eastern Europe), 
panies (as Burma), and the com- 
pany interest Hemisphere 
production, largely since 1928. 

Though widely dispersed, production 
1955, about per cent 
the total production came the 
four largest regions: Persian Gulf, Mexi- 
can Gulf, eastern Venezuela, and Cali- 
fornia. The first two produced nearly 
two-thirds the total. 
more than half was the Western 
Hemisphere, only about per cent was 
the United States 
Historically, the United States has been 
the company’s major refining and mar- 
keting base. The company’s production 
pattern corresponds closely the gen- 
eral World pattern, 
the increasing volume importance the 
Persian 1952, about 
per cent company production was 
North America, per cent the 


Middle East, and per cent Latin 
Since then, the Middle East 
has increased importance, North 
America has declined, and Latin Ameri- 
has remained relatively constant. 

New crude oil sources are. sine qua 
non for all major integrated companies. 
Socony Mobil actively engaged 
further exploration many the areas 
within adjacent current production 
areas, and many new areas. Possibly, 
though perhaps improbably, major dis- 
coveries such those the Persian 
Gulf may completely alter the com- 
world production pattern. Even 
when exploitable deposits are found, 
the decision develop them must 
ducing areas, marketing 
portation facilities, and loca- 
tions. 

Reserves are integrated company’s 
insurance policy; Socony Mobil well 
insured. The massive post-war explora- 
tion and investment program the 


Fanning: Foreign Oil and the Free 
World, New York, 1954, 349. 
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company has been very successful; gross 
reserves quadrupled from 2,128,000,000 
barrels 1946 8,171,000,000 barrels 
creased more rapidly than production 
this 


doubled. 


period, 
Thus, though the company 
produced 3.6 per cent its reserves 
1951, the expanded production 1955 
was only 2.6 per cent company 
reserves. The reserves would last for 
were made, production remained con- 
stant, and all 
recoverable economically and politically. 
Though such assumptions 
made, the strong reserve position the 
company manifest. Such relatively 
large reserves permit 
tegrated planning for marketing areas, 
refining locations, 
systems relation the location 
these reserves. 

These reserves are highly concen- 
trated, primarily the regions major 
current production, that is, the Persian 
Gulf, Mexican Gulf, eastern Venezuela, 
and California. The Prairie Provinces 
Canada are fifth major reserve area. 
Over per cent the reserves were 
United States 1955. 


Though Socony Mobil only minor 


member the Persian 


ships, the company share 
reserves larger than those held the 
fact, 


these reserves are probably more than 


company any other region. 


half all company this 
region may the future become the 
major focus the Socony Mobil world 
production system, replacing the Mexi- 
can Gulf the heart the whole. 


Socony Mobil Oil Company, Inc., Financial 
and Operating Statistics: 1955, Y., 1956; 
“Remarks Jennings, Chairman the 
Board, before the St. Louis Society Financial 
St. Louis, January 10, 1956. 


Regionalism Refinery Location 


Refinery location indicator 
many aspects the oil industry. Thus 
reflects the relationships among the 
regional components the Socony 
Mobil corporate family (Fig. 
results partially from the inertia 
important mass production industries, 
that is, the historical development 
the Socony Mobil regional system (Fig. 
indicates vividly the intricate 
relationships among corporate and politi- 
cal regions, though these relationships 
are too complex receive detailed 
treatment this paper. But, most 
all, refinery location indicator 
current and prospective functional and 
geographic integration. Since refineries 
are normally classified 
functional location 
market refineries, refineries located 
transportation nodes between source 
and market), marketing and transporta- 
tion systems will 
before the refinery system specifically 
analyzed. 

The most important single marketing 
area for Socony Mobil the corporate 
regional core, North- 
eastern United States (Fig. 4). 
Mobil the most important 


Socony 
single 
marketer this area, although 
greatly increased competition the 
last years has drastically reduced 
the company’s share the total market, 
perhaps less than per cent 
gasoline sales the United 
States whole, the Socony Mobil 
family’s share the market smaller, 
less than per cent the total gasoline 
Yet 1950, the company 
sold more branded gasoline than any 


business. 


have increased volume, though 
declining percentage terms. 

Socony-Vacuum Oil Company, Inc., 
cony-Vacuum Oil Company, January, 
1952 (multilith release), 
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Marketing Areas 


/ VIC 


Proportional 


Maret 


and Refining Capacity 
Crude 355 


Areas 


Capacity in 135 


Line of Products 
ese | Primarily Lubricating 


four states the Southeast, Socony 
except lubricating oils and similar spe- 
cialized products. With the exception 
rural markets. 

Socony Mobil started early world- 
wide marketing, through 
both 


through active program expansion 


for the last three decades. some 
areas (such Latin America, Canada, 
and parts Europe) the company still 
specializes primarily lubricating oils. 
But most other Free World areas, 
has gradually expanded become 
important marketer nearly all petro- 
leum products (Fig. Thus, all Free 
World areas are Socony Mobil market- 
ing areas, though the size, intensity, 
and growth patterns these marketing 
areas differ widely. 

Transportation outside Anglo-America 
primarily tanker, though number 
pipe lines are operated the Persian 
Gulf partnerships. Prior the Suez 
Crisis, about three-fourths the Iraqi 


oil and one-third the Saudi Arabian 
oil moved pipe line the eastern 
Mediterranean. 1955, the company 
tanker fleet, partially owned 
tially 


vessels foreign service, exclu- 


under included 
sive tankers operated Standard- 
Vacuum. 
Anglo-American 
much more complex, with both inland 
and oceanic shipping, both 
and product pipe lines, railroads, and 
trucks being used. 1955, the com- 
pany transported daily average 
584,000 barrels crude oil and 183,000 
barrels products its 12,300 miles 
crude oil and natural gas lines and 
2400 miles product lines the United 
States. Approximately half 
mileage owned the company. The 
included 
ships owned chartered; there were 


domestic deep-sea fleet 


inland units such tugs, 
and the domestic trans- 

Mobil Oil Employee 
Savings Plan Socony Mobil Oil Company, 


Inc.: Consolidation Registration Statement 
and Amendment Y., 1956, 9-10. 
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REFINING CAPACITY: 1955 


Wakayama Shimizu, Japan 
Bab Gurgur, Iraq ; 


Grand Total 


*Type of Refinery: S: skimming; L: lubes; A: asphalt; C 
**Crude and cracked gasoline capacity: adjusted for Socony Mobil interest; for example, Abadan has 550,000 barrels 
per day capacity but since Socony Mobil has only a7 per cent interest, this is reduced for our purposes to 38,500 barrels 


per day. 


***Locational Classification: S: source; N: nodal; M: market; in combination the most important locational factor 
is placed first. This classification is entirely the author's own. 
Data from company sources and from Bureau of Mines Information Circular No. 7761, *‘ Petroleum Refineries in the 

U.S., Jan. 1, 1956"" by J. C. Kirby, and from ‘Oil Refineries of the World,"’ World Petroleum: Annual Refining Review: 


1950, Vol. 26 (1956), No. 8, pp. 148ff. 


portation network, two 
are outstanding: Paulsboro, New Jersey, 
and Beaumont, Texas. 
foci are linked both land and sea 
routes (Fig. 5). 

Socony Mobil refining less widely 
distributed than either production 
marketing areas (Fig. and Table 
Refining strongly concentrated 
the United States, both numbers 
refineries and comparative crude 

The graduated circles. are only partial 
indication refining importance, since they 
indicate only crude capacity and not include 
cracking capacity. The 


Northeastern United States have been grouped 
avoid overlapping. 
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TABLE III 
Type of 

Refinery refi 
Beaumont, Texas Comp. 
Torrance, Calif S-C 
Paulsboro, N. Comp. 
Naples, Italy.... Comp. 
Abadan, Iran.... : Comp. 
Sungi Gerong, Sumatra... . S-C 
Ferndale, Wash. . 
Augusta, Kansas.... : S-C-A 
E. Chicago, Ind... .. S-C 
Trenton, Mich..... : S-C-L 
Buffalo, N. Y. Comp. 
Frontignon, France S-C 
Brooklyn, N. Y. ; Comp. 
Coryton, England ; Comp. 
Ras Tanura, Arabia ; Comp. 
Toa Nenryo Kogyo, Japan e 
N. Dame deGravenchon, France. . S-L 
Bremen-Oslebhausen and Wedel-on-Elbe.. .. Comp. 
Bombay, India.. Comp. 
Altona, Australia ‘ Comp. 
Casper, Wyoming S-C-A 
E. Providence, R. I... A 
Durban, S. Africa....... bing Comp. 
Sidon, Lebanon Ss 
Kagran, Austria Ss 


: cracking; Comp.: complete. 


Crude Cracked 


capacity gasoline capacity 

(Gin B/D) (in B/D)* classification 

190,000 74,800 S-N-M 

(bldg. 12,000) 

125,000 49,000 S-N-M 
80,000 31,500 M-N 
72,000 19,800 N-M 
38,500 9,100 S-M 
38,000 29,800 M or M-S 
35,750 17,250 S-N 
35,000 18,000 M-N 
34,000 20,700 S or S-M 
30,000 16,200 M or M-S 
29,500 20,700 M 
26,000 16,200 M 
25,000 13,500 M 
25,000 20,700 M 
20,000 9,000 M 
18,900 S-N 
17,500 ee M 
17,000 M 
16,500 7,700 M or M-S 
15,000 2,550 M 
13,750 8,000 M 
11,500 7,000 Ss 
16,500 M 

9,000 2.850 M 
4,500 N 
3,250 M 
1,602 666 Ss 


1,365 N 


948,717 


oil capacities. This not unusual; 
fact, characteristic the American 
sents marketing orientation, 
instabilities many countries, and the 
However, this concentration being 
gradually modified extensive refinery 
expansion the Eastern Hemisphere 
since World War Since Socony 
Mobil only minor member the 
Persian Gulf partnerships, her share 
refining there relatively small. 

many cases, refinery location 
almost entirely the result the influence 
locational factor. Thus, 


ba 
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w 
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Domestic Transportation System 


Casper, Wyoming, source refinery 
while Brooklyn market refinery 
and Tripoli and Sidon are 
fineries, located pipe line terminals 
the Middle East-European flow 
crude oil. But the various locational 
factors may interact their influence. 
Thus there are 
source-node, market-node, 
Abadan source-node seaboard- 
export refinery. Naples, though partial- 
oriented the Italian market, has 
grown unusual size through nodal 
location. Though Beaumont was origi- 
nally source-node seaboard-export 
refinery, has become the center 
vast marketing area along the Gulf 
Coast and the Mississippi Valley. 
Meanwhile its source location has been 
enhanced the great discoveries 
crude oil the Gulf off-shore areas. 
Similarly, Torrance, California, com- 
bines source, market, and 


vantages its site. Refineries possess- 
ing two more the three locational 
advantages may termed combination 
refineries mutiple-factor refineries. 
Within the Socony Mobil family, 
pure source pure 
are rather unimportant; market refiner- 
ies are most numerous. 
these market refineries are generally 
only moderate size, about 30,000 barrels 
crude oil capacity the United 
States, and often less 
fewer but larger, including such giants 
those Beaumont, Torrance, Pauls- 
boro, and Naples, ranging from 190,000 
barrels Beaumont barrels 
Naples. These four refineries have 
about half the total crude oil refining 
capacity. the United States, four 
multiple-factor refineries (Beaumont, 
Torrance, Paulsboro, Ferndale) 
have over per cent the company’s 


domestic crude oil refining capacity. 
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Yet Ferndale the 
and has not reached its ultimate size. 

Outside the United States, two 
multiple-factor refineries are especially 
outstanding. The Naples refinery has 
nearly half the Mobil Overseas total 
refining capacity. course, this may 
temporary and may 
imbalances caused the 
war expansion The Suma- 
tra refinery Standard-Vacuum both 
source and nodal refinery. fact, 
its nodal position with 
Standard-Vacuum 
Standard-Vacuum’s refining capacity 
Sumatra and the other two-thirds 
divided among several market refiner- 
ies scattered strategic points. 

the basis single-factor classifica- 
tions, many authors have emphasized 
strong trend toward market orienta- 
tion refinery location, both 
United States and 
within the Socony Mobil system, though 
most refineries are 
market oriented, the dominant trend 
toward multiple-factor location and 
economies scale through 
size. studies other major 
oil companies are needed determine 
whether market location 
factor location dominant for the oil 
industry whole. 

The functional relationships upon 
which refinery location based are 
subject great change over time,” 
perhaps greater change than almost 

present rated capacity 72,000 barrels 
per day considered short-term maximum 
through-put; perhaps 65,000 B/D more 
realistic long-term figure for Naples. 

study the European Refining 
Econ. Geog., Vol. 31, 1955, pp. 168-178; Center 
Gravity Domestic Refineries Joins Foreign 
Trend Slip Location Consumer 
The Oil Forum, June, 1955, 215ff. 


Refinery The Oil Forum, Novem- 
ber, 1955. 


any other industry. However, consider- 
ing only current functional relationships, 
the total Socony Mobil refining system 
falls short the goals full integration 
and geographic diversification, especially 
the strong American concentration 
refining capacity. Thus, the company 
must purchase one-fourth more 
the crude oil needed for its American 
refineries although the company’s world 
crude oil production nearly equals world 
refining needs. turn, course, the 
company can sell crude oil 
Socony Mobil has three relatively dis- 
tinct refining areas (the United States, 
Western Europe, and the Standard- 
Vacuum area); each these internally 
well integrated, functionally 
graphically, but globally integrated 
refining system has not been developed. 
Standard-Vacuum has always been 
relatively aloof geographic entity and 
will doubt remain so. the other 
hand, the Mobil Overseas area has only 
recently developed major refining 
area distinct from the Socony Mobil 
American refining zone. The increasing 
importance Persian Gulf crude oil, 
nationalistic pressures, and the growth 
the European market may gradually 
separate the two refining areas even 
more decisively. 
One may conclude that full integration 
and geographic diversification are indeed 
goals rather than complete concrete 
achievement even global, 
regionally integrated systems such 
that the Socony Mobil Oil Company, 
Inc. Yet these are desirable goals, and 
recognized such the company. 
Thus Socony Mobil will doubt con- 
tinue strive bring cohesion and 
integration its corporate region 
well continue expand meet the 
rising demands for petroleum products 
all over the Free World. doing, 
may contribute much 
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stability, and steady 
the world economy. 


CONCLUSIONS 


This study stresses the importance 
institutions space-organizers, and 
especially the firm man-created 
made. The hypothetical 
gion introduced tool aid the 
understanding industrial spatial inter- 
action. The illustrative example, So- 
cony Mobil Oil Company, shows 
relatively high degree internal integra- 
tion and cohesion, perhaps because 
areal expansion and full integration have 
been dominant since 
viewed historically; thus, the process 
the Socony Mobil framework not yet 
complete. 

Though this study brief and explora- 
tory, indicates the utility the study 
the functional geography the firm. 
The concepts introduced this paper 
should modified, improved, and 
applied widely other corporations, 
not only petroleum, but also other 
mass production industries 
steel, aluminum, automobiles, and chem- 
icals. Sufficient study various firms 
differing types differing industries 
determination hierarchies company 
regions and the substitution defini- 
tive company region for the hypothetical 
company region*used this paper. 

Such detailed functional geography 
the firm would great value, not 
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only all branches human geography, 
but also the wider area the social 
sciences general. industrial geog- 
raphy, would clarify industrial growth 
processes, flows products and services, 
industrial location, and regional inter- 
dependence. economics and economic 
geography, would illuminate the role 
corporations and corporation regions 
the economic development areas, 
especially the mutual development 
areally non-contiguous regions. polit- 
ical geography, would the 
importance corporate decision-making 
both within state-areas and throughout 
the globe. Finally, the study com- 
pany regions would 
standing the problem social control 
between those company regions organ- 
ized primarily for technological reasons 
and those organized loose financial 
aggregates. 

corporations are becom- 
ing more conscious their achievements, 
their roles economic growth and 
well-being throughout the Free 
Enlightened more open 
before. Geographers, through 
understanding the process spatial 
interaction and the application the 
corporation, outstanding phenomenon 
our time. 

For example, see Jennings (Chairman 
of the Board Socony Mobil), “A Richer Life 
Poorer address delivered before 
the Rotary Club Los Angeles, California, 
September 14, 


For example, see Standard Oil Company 
“The Eighth Jersey Roundtable, 


Alumnus, Vol. 58, 1956, 
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CULTIVATION OLD SAMOA 


Watters 


Dr. Watters, lecturer the Department Geography, Victoria 
versity Wellington, New Zealand, particularly interested 


Southwest Pacific. 


was practiced Samoa about 

1840 throws light the degree 
human control stone age Polyne- 
sian society exercised over its physical 
environment. This date, 
after the beginning regular 
culture contact with Western Civiliza- 
tion, marks the earliest 
indigenous practices and the 
landscape the intrusion West- 
significantly modified 
their 


THE SETTING 


The Samoan Islands situated 
between the meridians 172° 
and and between 13° 25’ 
and 14° 33’ south latitude. Apia, the 
capital modern Western Samoa, lies 
1450 miles from the North Island 
New Zealand and 2746 
Sydney. The nearest islands the 
neighboring Fiji and Tonga groups lie 
respectively 597 and 350 miles the 
west-southwest and south-southwest. 

The group has total area 1210.8 
square miles,? comprising nine islands, 
coral atoll, and several 


1The most useful contemporary accounts 
are Wilkes: Narrative the Untied States 
Exploring Expedition during the years 
five volumes and atlas, Philadelphia, 1845; 
Stair: Old Samoa, London, 1887; and 
Turner: Nineteen Years Polynesia, Lon- 
don, 1881. 

The distant atoll Swains Island, admin- 
istered part modern American Samoa, 
excluded from this study. 


tant islets. The group consists the 
three large Upolu, and 
Tutuila; the small islands Manono 
and Apolima, which lie between Upolu 
and the Manu’a group the 
east—Tau, Ofu, and Olosega; Aunu’u, 
which lies off southeastern Tutuila; and 
tiny Rose Island, atoll 150 miles 
east 

Geologically, the Islands are typically 
oceanic, the rocks being quite uniform 
inlying Pliocene lavas, eroded 
into monadnock-like peaks, are almost 
extensive beds younger basalts, which 
have usually formed broad dovetailing 
fans pahoehoe form. The terrain 
characteristically rugged, for the steep 
central ridge varies elevation from 
2000 6000 feet, and deeply dissected 
spurs often stretch the coast. Coastal 
plains are usually under mile width, 
except northwest Upolu, where the 
Aana Plain reaches 
tance four miles inland. 

Samoa experiences oceanic meso- 
thermal climate. Rainfall varies from 
180 inches Poutasi the wet south- 
eastern side Upolu over 400 inches 
(Falealupo). 
curs, but much underground, for 
Samoan lavas are extremely permeable. 
Thus, stream volumes 
istically small except 
rainfall. 
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The youthful nature the lava 
turity many Samoan 
soils have only moderate profile devel- 
opment and open texture; medium 
abundant supplies plant nutrients 
are still retained. Stoniness has always 
been the main limiting factor culti- 
vators these yellow-brown clay loams. 
Laterization has proceeded far only 
soils derived from the older rocks 
the wetter uplands, where strong profile 
development, excessive acidity upper 
levels, and leaching silica 
horizon often occur. 

1840 the dense enveloping forest 
shore mountain top, subtly differing 
different 
forest structure distinguishing the 


strand and lowland forest zones and the 
higher middle and upper forest zones. 


ESTABLISHMENT GARDENS 


Prodigal use the land Old Samoa 
took tne form system shifting 
cultivation, rather less thorough type 
than occurs many tropical countries 
many forms shifting cultivation, the 
Samoan type was migratory. The 
coastal location of' plains, the most 
fertile accessible 


soils, water 


supplies, and the economically impor- 


easily 


tant reef channels and lagoons governed 
the distribution population and fixed 
settlement. Land was 
districts, sub-districts, and villages. 
Within limits prescribed social and 
physical 


factors, the 


each settlement shifted. Thus 
form shifting cultivation 
termed sedentary rudimentary 

Six staple vegetable foods monopolized 


the Samoan diet—taro, yam, ta’amu, 


Derwent Whittlesey: Cultiva- 
Econ. Geog., Vol. 13, 1937, 51. 


coconut, breadfruit, and banana. The 
complete forest cover had cleared 
establish groves for the tree crops 
and ground for the tubers. The long 
life fruit trees and their preference 
for lowland sites were the chief reasons 
them the 


The area devoted 


close 
settlement. 
selected the basis convenience— 
the nearest land that was suitable for 
the purpose. Usually the family heads 
(matais) chose dense strip forest 
nearby that was largely free under- 
growth—an important consideration 
people possessing only primitive tools. 
the end the rainy season, the com- 
bined operation would begin—the 
largest trees the desiccating forest 
area would ring-barked, and some 
hacked down with stone adzes. The 
strip would then burned, fires being 
lit against the trunks the largest 
trees, and sheets bark being 
shovel live ash. Some trees would 
for shade fruit, some 
left the for build- 
ing purposes firewood; and some 
would withstand the Hacking 
out clearing was perhaps the most 
arduous work the life, for 
the felling medium-sized tree with 
stone adze was more than day’s 
Debris left after fire 
and cutting would the 


work for man. 


decay one two wet seasons. 


grounds (vaifanna) varied according 
the population and 


energy each 


settlement. Large settlements like 
Safotulafai and Leulumoega 
perhaps over hundred acres area. 
The smallest settlements would have 

*G. Brown: Melanesians Polynesians, 
London, 1910, 131. 


5A. Kramer: Die Samoa-Inseln, Stuttgart, 
1902, Vol. 135. 
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CULTIVATION 


Sometimes families 
would have their own little clearings 
on 


only few acres. 


these 
would scattered through the forest 
the the settlement. The 
portion land held each family 
have 


village land, and many 


varied size from 


two acres about one-tenth 


from 
other village held land the clearing. 

land, and took good care that the irreg- 


an- 


named his portion 
ular boundaries were clearly marked 
growing trees, stumps, piles dead 
wood, boulders. Among the tangled 
debris fallen logs, charred stumps, 
and profuse weeds, taro, yam, occa- 
sionally were planted. 

Thus map land use 1840 would 
have shown many tiny 
tered the dense, spreading forest, 
with large clearing occurring here and 
there settlements. 
More numerous brushy areas lower, 


larger 


uniform structure would indicate land 
tilled the recent past now recuperat- 
ing under regenerating forest. gen- 
eral, clearings and regenerating patches 
would close behind the settlements 
easy slopes near the sea. 


CULTIVATION PRACTICES 


Although taro (Colocasia esculentum) 
was the most important all vegetable 
crops, affinis alata) 
were often planted the first crop 
the new clearing. The five foot digging 
stick (oso), made hard, heavy wood 


sharpened thick end, was jabbed 


about two inches diameter its 


through the ash debris loosen the 


earth beneath. Such crude implement 


was inefficient that only the actual 


spots where seed was 


were dug. The thicker planting stick 
John Wesley Coulter: Land Utilization 

American Samoa, Bernice Bishop Mus. Bull., 

Vol. 170, Honolulu, 1941, pp. 20, 22, and 23. 
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(oso to), which had blunt, rounded 
point, was thrust down into the loosened 
ground and levered from side side 
enlarge the hole. 

Two sprouting pieces 
planted each hole the loosened 
seems that pieces planted 
did not exceed the optimum weight 


one pound and were smooth 


Usually had 


branch 


ends. these holes been 


made near tree fallen 


that the spreading vines would have 
support; recent times least, rough 


trellises have sometimes 


for this 
to 
although 


great attention 


about 
three feet apart, which modern experi- 


pieces were planted 


ment has found the best 


Thriving best deep 


loams with abundant vegetable mat- 


the young lateritic 
soils Samoa were ideal, except where 
stoniness was excessive. soil 
structure was necessary permit max- 
imum tuber growth, and free drainage 
essential preclude waterlogging 


the As the 


zone. grew, 
mounds were raised about them, 
practice that ensures growth 


loose top soil, rich organic matter. 
Yams were usually planted 
dry season from June August. Early 
planting May June the dry 
northwest Upolu and could 
lead inferior, pimply skinned tubers 
the rainfall was under average, but 
would permit harvesting 
7Peter Buck: Samoan Culture, 
Bernice Bishop Mus. Bull., Vol. 75, Honolulu, 
1930, 546. See also Wilkes, op. cit., Vol. 
121. 


Agric. Journ., Vol. 15, Suva, 1944, 107. 
Best results are procured inches 


below the surface holes the same width. 

Cultivation the True Yams the Gulf 
Section, Dept. Agric. Bull., No. 1167, 
1923, 

Trop. Agric., Vols. and 1931, 232. 
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before the (January 
March). 

many disadvantages. The roots did 
not recover from during plant- 
ing transport, and Samoans 
appreciate the consequences dry 
summer. Unless remained 
loose, misshapen tubers developed. The 
building mounds was unpopular, and 
weeding was The 
crop often completely failed account 
per acre has been recorded modern 
Tutuila—a figure which probably 
little higher than production 1840." 
Thirty-eight forms yam 
distinguished modern times, which 
only three forms are still cultivated, 
while several wild forms are sometimes 
used. 

food more easily cultivated and 
esteemed more highly was taro, which 
invariably followed 
but which was also often the pioneer 
crop virgin land. This crop occupied 
about per cent Samoan gardens. 
Taro was planted early the rainy 
season, from November January 
regions. windward and 
elevated areas where 
adequate all times, there was 
sighted matais planted 
instead November, view the 
fact that tropical cyclones were most 
common January; the later planting 
meant that the taro would too small 
harmed. all months, religious 
and ceremonial custom ordained that 
planting should done about midday 
the time the month when the 
moon was was 
successive—when plant pulled 
out the ground, the top was cut off 
and the leaves removed. This 


Coulter, op. cit., 24. 


was planted hole about foot away 
dicity occurred, gardens 
presented picture taro plants 
all stages development. Occasionally 
taro and another crop were interplanted, 
the mixing being often indiscriminate. 
People short planting material visited 
other villages, where they 
monially supplied. The holes made 
the planting stick were wide enough 
take the two tiapula, and deep enough 
protect them from the sun. some 
parts the was 
against the side the hole—here was 
more important keep the hole open. 
mulch dead vegetation was spread 
over the ground between plants keep 
down weeds. About two weedings seem 
have been done, but only just around 
each taro The competition 
weeds was harmful, but weeds helped 
keep overdrained soils moist, and 
steep slopes matting weeds 
limited soil erosion. before 
cultivation practices became more care- 
less under the challenging influence 
Western penetration, fences were some- 
times built around taro 
ward off wild pigs. 

The growing season lasted only for 
six seven months and many parts 
three crops could grown two years. 
sloping land the crop could left 
the ground for several months after 
ripening, but damp land 
This shorter growing season following 
successive planting, and the fact that 
crop failure was far less than 
with yams, meant that far more food 
was obtained per acre 1929 
was recorded that about 714 acres 
Tutuila were planted taro, pro- 
ducing total 1,746,880 tubers, 

distance too small for optimum 


growth. 
Brown, op. cit., 338. 
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Fic. The cultivation taro ponds. 
the right. (Photo: Kramer.) 


2447 
taro culture Tutuila has been slight 


per white influence 
since 1840, crop production 
The taro land 
the average-sized family 
1840 have 
seems that crop about 1200 tubers 


ably changed very little. 
seems 


about acre. this basis 


was produced each year. other 
groups, ample supply taro was 
needed preserve personal status, for 
there were limits careless cultivation 
which self-respecting gardener would 
exceed. However, was 
attached the impoverishment gar- 
dens than was customary Taro 
was the only vegetable acceptable 
gift the most important occasions. 
Taro was occasionally grown 


swamps, although this was 


common than dry culture 
tubers were smaller. Figure shows 
taro pond. Small swamps are not 


Coulter, op. cit., 24. 
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Coconut palms the background and banana plants 


uncommon between the hills and raised 


beaches, and wet taro 
especially common swampy 
Island and also Tau and 
Several early visitors believed that the 
neat taro ponds were artificial, and 
that Samoans had developed system 
irrigation like other 
fact irrigation was done; the ponds 
the 


Tutuila, swamp taro could 


were natural and 


drains. 


harvested within four months, al- 


though development 


six months. This quicker crop 
production made for the lack 


keeping 


swamp taro compared with 
Moreover, swamp taro was more glu- 
tinous and, therefore, was considered 
better eating. 

not known how many 
forms taro were Many 

Christopherson: Flowering Plants 
Samoa, Bernice Bishop Mus. Bull., Honolulu, 


(Continued next page) 
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Fic. Coastal plain and steadily rising, stony slopes. the foreground land has been 
cleared for garden, which now abandoned for recuperation. (Photo: National Publicity 


Studios. 


Fic. Aana Plain, with clearings made shifting cultivation varying stages 
regeneration. (Photo: National Publicity 


palatable wild forms grew wet ground 
the highest elevations, but these 
were merely 

The third and least important root 
crop cultivated 1840 was the 
giant taro (Alocasia macrorrhiza). 
was cultivated partly, but not exclu- 
sively, emergency crop for use 
time famine. was grown 
from cuttings, planted the same time, 
and cultivated the same way 
taro. The crop seems better 
than taro moist ground, which ex- 
plains its cultivation high gardens 
the older compact soils that are 
advantage over taro that its corm will 
last for even longer period 
ground without spoiling. Fourteen 
forms have growing 
spontaneously the 

about three taro crops (or two 
years cultivation) declining yields 
forced the Samoans 
Vol. 128, 1935, pp. 41-42; Peter Buck, op. cit., 
Samoan popular today, well 
talo niue Niue Island), talo (from 


Manu’a), talo tango, and the highly esteemed 
chiefly food talo mangasiva. 

Christopherson, op. cit., Buck, 
op. cit., 547, states that modern Samoans 
recognize seven different forms. 


clearing the increasing 
regenerating second growth seek 
new areas (Fig. When all land near 
the village most suitable for cultivation 
had been used, steep slopes close 
hand were preferred more level land 
far distant. Many taro gardens have 
been found modern Tutuila slopes 
steep degrees, which necessitate 
the use footholes before holes could 
slopes, precluding deep planting, and 
holes had made between stones. 
This utilization steep land appears 
most common the regions 
high population relation available 
resources (see Table Thus would 
seem that Manono and Apolima, the 
west Upolu population pressure was 
great that steep land had used. 
this was exhausted before areas 
land would have sought far distant 
from the settlement. Tutuila, where 
the pressure population 1940 was 
more than 1840, observer 
found taro gardens closer than 


Coulter, op. cit., pp. 25, 29. Talus slopes 
were often used. 
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rABLE I 
POPULATION TOTALS AND DENSITIES, 1839 AND 1950-1956 
Population Density per square mile 
Islands Area 
quare mil 
1839 
' 
Upolu. . ‘ 430 25,000* 70,0944 58 163 
Savai'i.... ‘ 703 20,000* 26,8757 2 38 
Manono 3 1.600* 235 
Apolima. . ‘ 2 
Tutuila. wae 54 8,000* 15,954** 148 295 
Manu’a... 18.5 2,.000* 2,819** 108 152 
Samoan Group ‘ 1,210.8 56,600 119,500 46.8 9 


*Estimated by Wilkes, 1839. 
**Official census, American Samoa, 1951. 
tOfficial estimate, September 25, 1956. 


mile from closer 
than two miles the Thus 
long journeys had made along 
zigzag tracks connecting the coastal 
settlements their cultivations the 
high interior. Occasionally, temporary 
huts were built beside distant gardens, 
where the cultivator could live for 
few days time. One visitor has 
reported taro gardens the crest 
the mountain range 
Cultivation 
gave Kramer and others the false im- 
pression that taro and vam succeeded 
did—though not for climatic reasons 
but result the exhaustion 
lowland areas populated 
parts. Such utilization steep land 
not uncommon primitive tropical 
agriculture, for, the face rapid 
leaching and high rates weathering, 
soils are assured continual renewal 
plant nutrients from fresh rock decay. 
Although distant areas 
vided abundant land for shifting 
cultivation, the young men’s guild 
the village village council 
(fono), family 
(matais) sometimes decided use 


Coulter, op. cit., pp. 23, 26, Frequently 
the distance was about four miles. 
Kramer, op. cit., Vol. 136. 


ipprox 1956 


nearby area that had 
its period Gift exchanges 
unusual magnitude, the unexpected 
visit large travelling party (malaga) 
may have depleted food reserves and 
circumstances, land which saplings 
were only thick arm was 
again burnt. some the densely 
populated areas today, cultivators 
sometimes return often three 
times but 1840, when 
these areas supported smaller popula- 
tion, longer rotation 
practiced. Indeed, fallow period 
least probable over most 
haphazard rotation. 

has been found Indonesia that 
where climate and soil are not unfavor- 
able density under 
per square kilometer (130 per square 
mile) does not overtax 
environment system shifting 


Apolima and Monono (235 per square 
mile), Tutuila (148 per square mile), 
Manu’a (108 per square mile), and 
possibly northwest Upolu was the pres- 

Cultivation Indonesia,” Fourth Inter. 
Soil Nos. 314-320, Amsterdam, 1950. 
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sure least moderately heavy, and, 
the first these areas, special advan- 
tages for trade relieved much the 
apparent pressure upon the 
significant, too, that population pres- 
sure was never sufficiently great any 
part Old Samoa force any modifica- 
tion the system cultivation. 
systematic attempts have been recorded 
proper weeding gardens, careful 
measures guard against the depreda- 
tions animals and birds. 


The effects shifting cultivation 


soil and vegetation different regions 
the world have often been closely 
argued. The most detrimental results 
any system shifting cultivation 
most argument against burn- 
ing the destruction humus the 
after burning another grave result. 
Moreover, the natural equilibrium exist- 
ing conditions the tropical rain 
upset: the microbial 
life the soil stimulated unnatural 
Soil impoverishment 
caused through the destruction micro- 
fauna and flora the topsoil. 
insects and birds that exert biological 
crop pests are likewise de- 
stroyed. 
further exhausted the stimulation 
weeds and grasses replace burned 
material. The growth dense thickets 
after burning makes reclearing arduous. 
The value ash fertilizer lost 
when wind blows away, when rain 
washes down slopes. The fires them- 
selves sometimes get out hand and 
ravage valuable forest resources and 
cultivation. 
Finally, burning late the dry season 
exposes the soil 

Tondeur: “Shifting Cultivation the 


Belgian Unasylva, Vol. No. June, 
1955, p. 68. 


Samoa the effect these factors 
not serious many regions. 
contrast Tongans, Niuans, and 
Fijians, Samoans have been 
noted for the limited amount burning 
clearing the land. The effects fire 
would limited the surface layers 
the soil. The appearance weeds 
and grasses after burning would soon 
eliminated the forest canopy, for 
1840 fewer noxious plants had been 
introduced than are found today. Run- 
off mainly underground the 
porosity Samoan soils 
imize the loss ash through rain 
wash. Only under high rainfall condi- 
tions the highest altitudes, would 
Although some fires doubt got out 
devastated areas early accounts sug- 
gests that this did not often happen. 
Moreover, appears that burning late 
the dry season was while 
increased microbial activity 
last long after burning, the stimulation 
produced the release 
minerals beneficial the top layers. 

There is, however, positive 
advantageous for cultivation. Burning 
produces temporary increase 
fertility, for there accumulation 
potash—perhaps the prized 
by-product burning—and valuable 
phosphates are also 

The effect burning over long period 
available for plant growth. been 
found the analysis soils from the 
areas grassy slopes the once fortified coastal 
peated clearing and burning keep open 
wide field view has resulted the growth 
only short coarse, grass. Letter from 
Wright, New Zealand Soil Bureau, 7-19-57. 

Dundas: “Bush Burning 
Emp. For. Journ., Vol. 23, 1944, 124; 
Joachim and Kandish: The Effect 
Shifting (Chena) Cultivation and Subsequent 
Regeneration Vegetation Soil Composition 


and Trop. Vol. 104, 
1948, pp. 3-11. 
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The burning organic matter and the 
heating the soil surface thus produces 
easily assimilable plant nutrients 
the right time—just when taro, yam, 
and are planted. The re- 
duction organic matter burning 
countered the gradual decomposi- 
tion tree trunks and 
survive the burn only decay the 
following wet season. the same time 
the ground freed from the great quan- 
tities vegetable trash that litter the 
surface. Burning also leads marked 
decrease potential fact 
considerable advantage the older, 
highly-leached soils the mountains. 
Finally, has been found elsewhere 
burnt areas than unburnt (or double- 
burnt) 

Thus seems that greater weight 
gests that burning not, the whole, 
several further disadvantages connected 
with the stages cultivation following 
burning. considerable rest period 
claimed, and during this time the area 
economically useless. Where popu- 
lation pressure exceptional circum- 
stances lead the utilization 
area that has not finished its necessary 
period vegetation 
has not grown the A-story level—the 
consequences will probably 
Not only will the organic and chemical 
reserves the soil lost and acidity 
greatly increase, but the crumb struc- 
ture will degenerate, reducing resistance 
erosion. Early reclearing again up- 
sets the moisture the soil time 
when has less ability utilize and 
adapt itself the heavier 

Kivekas: “Influence Shifting Cultiva- 
tion with Burning upon 
the Commun. Inst. Forest Fnn., Helsinki, 


Vol. 27, 44. 


Joachim and Kandish, 11. 
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ceived after protective vegetation has 
been removed. But providing the min- 
imum rest period given, soil fertility 
returns, renewing organic humus and 
related mineral for tree roots 
draw deeper layers. 
ment the 
balance has been found 
and the microbial balance that 
harmony with the climax forest 
renewed. 

the foreigner, shifting cultivation 
seemed deplorably lavish forest 
and soil resources. The alternative that 
many suggested and some implemented 
was permanent rotational cultivation 
Western lines. Such system 
agriculture had course been impos- 
sible for Samoa before the arrival 
the white man. The 
endowed with moderately rich resources, 
but the environment did not provide 
the means for any system permanent 
cultivation. The lack efficient im- 
plements combat weed and stump 
growth and adequately the 
together with the danger 
erosion some steep slopes, precluded 
permanent rotation just 
did the lack indigenous crops that 
would restore required elements the 
soil. addition, the introduction 
permanent cultivation white settlers 
failed until methods were adapted 
duction cattle mixed form 
cropping, the development suitable 
pastures land where forest regenera- 
tion rapidly occurred, the planting 
tree crops with well 
before they were leached away, and 
heavy applications organic manures 

op. cit., 68. 


Hamilton and Grange: “The 
Soils and Agriculture Western Samoa,” Nez 


Zealand Journ. Sci. and Tech., Vol. 19, March, 


1938, p. 601, et. seg 
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manent crop rotation alone failed 
poor soils that did not have 
sources support such intensive treat- 
ment, while rich soils permanent 
cultivation was abandoned favor 
plantations (or stock 
plantations), which suggests that returns 
were probably greater 
deed, experiments similar moderately 
suggest that perhaps they 
those countries soils were found 
after rotation than after shifting culti- 
vation for the same 

The conclusion, therefore, that 
shifting cultivation was rational form 
amount land used any one time 
did not indicate incomplete occupance 
but rather equilibrium between the 
itants whose culture had become 
inexhaustible gift the gods, and its 
prodigal use was entirely natural. After 
the arduous labor required 
clearings, food was obtained easily, for 
the average starch per acre 
the tropics has been estimated two 
three times much middle 


0 


Moreover, spite the 
destruction broad areas forest, 
resources seemed abundant. 

shifting system agriculture, 
the coconut palm was symbol per- 
manence, for many palms bore fruit for 
spot Old Samoa was 
farther than minutes from coconuts 

which meant food and While 
palms frequently thrived very differ- 
ent local environments, groves generally 

op. cit., 68; Joachim and 
Kandish, op. cit., pp. 

Whittlesey, op. cit., 50. 

Pritchard: Polynesian Reminiscences, 
London, 1866, food, coconuts took 
third place, after taro and breadfruit. 


lay near the coastal settlements, grow- 
which usually contained 
nutrients potash phosphoric 
acid. Though groves varied size, less 
than one acre was most typical the 
ordinary family group (aiga). The 
only task performed the cultivator 
was the scooping out hole large 
seem have been planted about six 
eight metres apart comparison 
with the optimum distance 
metres found early 
sprout where they fell groves 
became overcrowded. Decadent trees, 
old, could found groves, 
and mulching, weeding, protection 
from pests seems have been done. 
the distinct Samoan forms, some 
bore three times the number fruit 
1840 are not likely have averaged 
more than nuts per tree (op- 
timum 60), abundant supplies 
were available all the year round. 
communis, 
was the most important food after 
taro, and was the staff life for six 
the year areas where taro 
was not planted all the year round. 
trees were not planted 
groves like coconuts, but were scattered 
about settlements the village green 
(malae) among coconut palms the 
edge gardens. The tree more 
common leeward than windward 
coasts, but crops suffered during pro- 
longed droughts Upolu 
and rare occasions few 
cuttings seeds favorite variety 
would planted, but many new trees 
grew spontaneously. Four crops grew 
each year, with the main one lasting 
about three months. was 


Kramer, op. cit., Vol. 136. 
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SECTION FROM LOTOFAGA APIA SHOW LAND USE 


usually stored pits for three five 
invaluable. Thirty varieties have been 
distinguished, most which are 
indigenous. 

Bananas were more highly esteemed 
than most Pacific Islands groups: 
contrast Fiji, was insult offer 

been introduced 1838 mission- 
aries, spread rapidly and soon thousands 
Samoans were enjoying its fruit, 
(Musa fehi, Bananas best 
deep clayey loams, which are moist 
but well aerated and freely drained, and 
which contain unusually high quantities 
conditions are found Samoa only 
drought-free areas where alluvial soils 
considerable depth occur, but these 
have generally been leached some 
their elements. Commonly, banana 
trees grew patches near the houses 
(fales), soil usually too shallow and 
dry for optimum yields. 
the importance deep planting was 
appreciated, however, for holes several 
feet deep and about eight inches wide 
were dug close together, and the plants 
ans realized that bananas did best 


fresh land, where good crops 
duced for five six vears, 
planting new land would necessary. 

Other important plants 
cultivated for food and drink, building, 
poses were grown where space permitted 
hillside gardens (Fig. 5). 


OTHER Foop SOURCES 


was vital activity Old 
ranked after gardening, for fish were 
eaten every day 
Indeed, more time was spent fishing 
than gardening. consequence 
this economic importance, fishing activi- 
ties stood high social esteem. The 
lagoons and open sea abounded with 
fish, and the species that were eaten 
are far too numerous 
seven fish Samoan waters are poison- 
ous, and these only one poisonous 
all parts. appears that all kinds 
fish were eaten times with the 
exception five poisonous fish and 
two other unpalatable Among 
the most popular fish were the migratory 
mullet and mackerel the lagoon, the 
fresh water fry the igaga, the marine 
worm palolo, many kinds shell fish 


op. cit., Vol. pp. 158 and 414. 
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from the reef, and the bonito and shark 
the open sea. 

Certain ceremonial and economic ob- 
ligations required that 
should kept. Pigs were emblem 
wealth above the level ordinary 
subsistence: the possessor 


one Was 


greatly envied. Apart from fish, 


pork was the meat most commonly 


eaten, but its consumption was reserved 
With few 
undersized fowls, pigs were kept behind 


for important occasions. 


the fales, usually enclosures bounded 


his quest for flesh food varia- 
tion from fish and starchy 
diet, the 


Although 


Samoan became fowler. 
fowling was much 
nificant economically than 
fulfilled function. 


least species were commonly eaten, 


important 


which pigeons (Carpophaga 
ceps) and doves (Ptilonopus fascinatus) 
were most popular. Thus the resources 
sea and forest supplemented the more 
important gardens and cultivated 
groves, providing economic 


basis. 


CONCLUSION 


Samoa the physical social 
environments modified slightly system 
primitive cultivation from its intrin- 
sically Polynesian form. 
practices were little different 
vealed themselves subsistence 
system that was rather more extensive, 
more static, and socially less important. 
Agricultural methods the Polynesian 
heritage appear have been gradually 
sublimated, for the wealth resources 
the Islands seems have resulted 


narrowing rather than broadening 

‘Pigs were undoubtedly 
before discovered pigs Tonga 
1616. Brown, op. cit., 136; Quain: 
Fijian Village, Chicago, 1948, 152. 
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TABLE II 


USEFUL PLANTS IN OLD SAMOA 


Food and drink 
Cultivated: 

Colocasia esculentum, falo, taro 

\rtocarpus communis, u/u, breadfruit 

Cocos nucifera, niu, coconut 

Dioscorea alata, ufi, yam 

Musa cavendishii, banana 

Musa fehi, soa’a, plantain 

\locasia macrorrhiza, fa’amu, giant taro 

Piper methysticum, ava, kava—a root from which a 
fermented ceremonial beverage was made 

Tacca pinnatifida, pea or masova, arrowroot 
starchy preparations 


used in 


Collected: 
Capsicum frutescens—fruit spice in Fava 
\nanas sativus, pineapple 
Carica payaye, esi, papaya 
Dioscorea bulbifera—wild yam 
Descaspermum fruticosium— berry 
Ximenia americana 
Boerhaavia diffusa 
Inocarpus edulis 
Pometia pinnata 
Hibiscus sabdariffa 
Flacourtia rukam 
Terminalia catappa 
Ipomea batata—sweet potato 
Eugenia moluccensis 
Curcuma spp 


beverage 


Miscellaneous 


Cultivated: 
Broussonetia papyrifera, u’a, paper mulberry—bark 
used to make native cloth (siapo) 
Pandanus, laufala, laupaonga, and lau’ te 
cultivated—mat making 
Cordyline terminalis, ti—leaves made kilts 
Hibiscus tiliaceus or tetraphylius, fau—mat making 


species 


Spasmodically cultivated: 


\leurites moluccana, lJama—carbon used in tattooing 
and siapo decorations 
Bixa orellana, ago or loa—personal adornment, siapo 
decoration, occasionally eaten 
Saccharum officinarum, folo, sugar 

confection 


Derris trifoliata 


building thatch, 


stupefying fish 


agricultural practices. The practice 


irrigation, common and 
various Polynesian islands, was absent. 
Methods 


and 


Slopes were not terraced. 


cultivation were casual weeding 


desultory. the larger islands, the 
pressure population the land was 
light and prodigal use the land 
could made. 

spite the depredations wild 
pigs, flying foxes (Pteropus ruficollis, 
birds, rats, the dreaded rhinoceros 


beetle (after white settlement), de- 


struction caused through gales, tropical 
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cyclones, human agency wartime, 
the loss the entire taro crop 
did not produce much hardship. Storms, 
droughts, and pests were regarded 
ministers the wrathful god Sa, 
whom propitiatory offerings were made 
before vigorous efforts the gardener 
were begun, redeem the losses. The 
fact that. planting could 
the year round most parts meant 
that losses would soon 
and the meantime the bounteous 
natural environment provided fish from 
the sea, wild yams and roots from the 
forest, and coconuts along 
shore. 

Although supplementary food re- 
sources could found profuse and 
varied quantities, the fact the 
Samoan neglected utilize many 
them, did only intermittently, 
striking testimony the productivity 
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his natural environment 
fruits were rarely eaten, and wild dogs 
and rats—food relished other parts 
the Pacific—were generally scorned 
food. Insects were eaten. 
The deification various birds and 
fish family gods made them taboo 
the villagers, but this was great 
loss the food The absence 
any method drying fish was 
liberal was the Samoan natural environ- 
ment that subsistence system was 
supported more easily than 
other groups the Pacific, and little 
effort was required maintain com- 
fortable living standards. 
lenge the natural environment was 
the whole only slight, and the re- 
sponse Samoan culture was accord- 


ingly small. 
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THE JAPANESE SALMON FISHERIES: GEOGRAPHIC 


APPRAISAL 


Mathieson 


Mr. Mathieson, Lecturer Geography the University Sydney, 


presented this paper the Zealand for the 


dependent sea food resources 

feed her densely populated 
islands. Nevertheless, certain branches 
the fisheries which had export poten- 
tial were early developed 
Japan’s foreign exchange earnings. The 
crab meat and salmon canning indus- 
tries were two the most important 
revenue earners prewar years. 

The Japanese salmon fisheries emerged 
from their age-old, semi-feudal structure 
only with difficulty. Fishing villages 
much farm villages served local 
markets the neglect inter-regional 
And the potentials favorable 
geographical conditions and the salmon 
resource Japanese waters led only 
tardily modern canning industry 
feudalistic structure 

Historically, the salmon fisheries de- 
veloped the Tokugawa Period (1602 
1867) the waters off Karafuto, the 
Kuriles, Kamchatka, throughout 
the coastal regions Russia’s Maritime 
ventions between Japan 
Russia, Japan was permitted lease 

Yoshihiko Hasegawa: Potentialities 
the Japanese Fishing 
porary Japan, Vol. 17, January-March, 1948, 
pp. Chuhei Kawamoto: Degenera- 
tion Fishing Villages and the Beginning 
Seasonal Human Geography (in 
Japanese, English summaries), Vol. No. 
Kyoto, 1956, pp. 29-38. 

Marine Product Industry Contem- 


porary Japan, Vol. 18, July-September, 1949, 
pp. 315-321 (map). 


salmon and crab fishing those 
areas which had come 
sovereignty but which Japan had, 
long-established fisheries, secured rights 
usufruct. These lots were areas 
leased shore bases for fishing, salting, 
and cannery operations. 
mouth Treaty (1905) the conclusion 
these Japanese fishery rights. 

Following the 
friction developed between Japan and 
the Soviet Union, due the 
desire develop its own Far Eastern 
fisheries. The leasing lots continued, 
however, the intervention the 
Soviet Union the Second World War. 
appears evident, however, that the 
structure the Japanese 
eries underwent significant changes 
the combat the growing dis- 
cord the Northern waters fisheries. 
1932 all medium- 
fishing concerns were merged into the 
Company permit the 
Japanese Government take 
stand against the ‘‘Soviet 
This company placed the 
modern commercial footing. 
Larger 
panied the gill-net boats that fishing 
could take place outside 


ae 


torial waters avoid 


that the fishing lots and in-shore fishing 


Shozui: “Our Fishing Industry,” 
Contemporary Japan, Vol. June, 1940, pp. 
698-705. 


: 
| 
rie 
f 
| 
; 
de 
4 
\ 


THE JAPANESE SALMON FISHERIES: GEOGRAPHIC APPRAISAL 


continued provide substantial propor- 
tions the salmon catch. Prior the 
collapse the salmon industry 1945, 
there were lots Kamchatka (32 
canneries) and lots the Northern 


One source 


Kuriles (eight canneries). 
states that the Japanese salmon catch 
Soviet waters 1938, which was sub- 
sequently processed floating shore- 
based canneries, produced some one and 
one-half million cases (48 valued 


nearly million All salmon 
the red, pink, and silver varieties was 
exported. Another source states that 


the fish caught Soviet waters ex- 
ported The rest sent 
the Japanese home islands 


pickled, frozen salmon. 


REHABILITATION 

The Second World War brought the 
Japanese salmon fisheries 
still, which gave rise serious problems 
rehabilitation after the war. The 
Supreme Command Allied Powers lim- 
ited fishing kinds coastal 
1949, however, exten- 
sion the fisheries limits 
some the former coastal and ocean 
salmon areas. The coastal fisheries 
the Shiretoko Peninsula Hokkaido 
and the Kuriles were the first re- 
established. These were mainly village 
fisheries, operated small boats, and 
not the more highly capitalized com- 
pany fisheries which had developed since 
the mid-thirties. The highly productive 
1952, and then operations were .con- 
siderably farther off the coast Kam- 
chatka than formerly for fear Soviet 

Command Allied Powers: The 
Japanese Salmon Report No. 31, 
Washington, C., 1946. 

Japanese Statistical Yearbook, 1949, 248. 

Shozui, op. cit. 


op. cit. 


w 


intervention. Hardly had 
season begun, when the Soviet authori- 
ties seized some 200 
boats, alleging that they 
territorial waters (12 
SCAP directive 1949 ‘‘authorized”’ 
the three-mile limit for Japanese fishery 
protest, the vessels 
were released. Moreover, Soviet Mis- 
sion 1953 expressed the 
Soviet Government's willingness to per- 
mit Japanese fishing the open sea 
off Kamchatka. 

All salmon fishery operations the 
ocean type were under the control of 
the Japanese Government, following the 
provisions the 1951 Peace Treaty 
with the United States. 
sequence, all post-war fishing expedi- 
tions have been accompanied Gov- 
ernment vessels for research and 


regulatory purposes. 


AREAS THE FISHERIES 


The Japanese are 
located the western part the North 
Pacific Ocean around the Japanese home 
island Hokkaido, the sea 
Okhotsk, and the Kurile and Kam- 
chatka waters (Fig. The fisheries 
extend from Uchiura Bay and Cape 
Kamui the west and east coasts 
Hokkaido respectively, passing north- 
Kuriles. the neighborhood Para- 
mushiro-To, the main island the 
branches the east and west the 
Peninsula, reaching Ukin- 
skava Bay (Lat. 58° N.) the east 
coast and about latitude 56° 
the west coast. These limits Kam- 
chatka are The Soviet 
salmon fisheries work the areas the 
north. 

The east coast Sakhalin, extending 


some distance the north the former 


international boundary between 


| 
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140°E 


GOV'T AUTHORIZED FISHING AREA 


POST-WAR DENSE CATCH 


MEDIUM CATCH + 


viet 
LIGHT 


Fic. The Japanese salmon fisheries. 
the coastal tv pe l irgely obsolete. 
and the 


futo and North Sakhalin (Lat. 50° N.), 
also traditional salmon fisheries area. 


The Japanese fisheries off the Mari- 


time Provinces the Soviet Union, 
which operated before the war, ranged 
from Cape Taigo (Lat. 61° N.) 


Udskaya Bay (Lat. 50° N.). From this 
area the Amur Estuary and its vicinity 


were excluded since the salmon fisheries 


here were ‘‘reserved’’ to the Soviet 
Union. 

Natural conditions account for the 
abundance salmon areas. 


The mingling the Oya and Kuroshio 


drifts cause the growth plankton 
and hence the abundance pelagic fish 
and salmon also. The numerous islands 


small 


the 


acter, give rise numberless 


streams 


Moreover, the straits, inlets, and bays 


canalize the salmon runs render com- 


GEOGRAPHY 
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MARITIME PROVINCES 


RSM 1956 


Since the growth the ocean fisheries has rendered 
has caused the decay numerous fishing villages Hokkaido 


mercial fishing highly 
the past, long-term cycles 
conditions, particularly warm 
and cool currents, and the degree 
salinity, gave rise fluctuations the 
salmon catch. Japanese research work- 
ers have closely investigated the salm- 
ocean habitat. About this habitat, 
contrast the salmon’s fresh-water 
life history, little 


Mathieson: Alaskan Salmon 
Yearbook 
Assn. Pacif. Coast Geogrs., Vol. 16, 1954, pp. 


35-45, for discussion habitat requirements 
the five species North Pacific salmon. 
salmon species are: Oncorhynchus nerka (red); 
gorbuscha (pink); keta (chum); kisutch 
(silver); and tschawytscha (king). 

Kisaburo Taguchi and 
“Surface Currents and Oceanographical Condi- 
tions the North Pacific Fishing 
Bull. the Jap. Soc. 
Fisheries, Vol. 20, No. 7, Tokyo, November, 
1954, 576; Kisaburo Taguchi 
Nishikawa: “Some Knowledges the Migra- 
tion Salmon Regions Inferred from 
Data the Part Red Salmon, Part 
Chum Salmon, the Jap. Soc. Scientific 
Fisheries, Vol. 20, No. Tokyo, November, 
1954, pp. 581 and 586. 
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TABLE I 
MOoOTHER-SHIP SALMON FISHERIES I THE NORTH PA 1930-1955 
Sal) catch 
Mothe) Fishi is of fi 1 catch Sa 
Year hit a p ds of 
Red Total 
1930 6 43 307 373 680 16 16 
1936 6 170 \ 3.940 4.856 8,796 52 286 
1940 10 250 3,218 7,182 10,400 42 290 
1941 4 200 4,297 7,119 11,415 57 332 
1942 4 127 1,329 6,862 8.191 65 197 
1952 3 57 745 1,374 2,119 37 2 
1953 3 105 1,580 6,120 7,700 73 38 
1954 7 05 3,816 16,681 20,497 100 270 
1955 14 405 12,494 51,546 64,040 158 1,485 
Sources: 1930-42: Japanese Statistical Yearbook, 1949; 1952-55: F fic F S 195¢ \d 1 by 
the writer.) 
* Includes a small number of “‘research and exploratory vessels 
» Includes steelhead trout which is classed with salmon in the mme il oce f s c 
numbers of fish In view of the differences in the average weight in eacl the fiv ecit 
unless batch weighers are installed in mother-ships, no alternative appears f bl ry 


the statistics the Japanese salmon 
fisheries are divided between the 
the 
The former 


and fisheries. 
restricted to 
the oldest area the salmon fisheries 


Honshu, Hokkaido, the 


and confined beach seine 


and southern 
Kuriles 
fishing and small boats operating within 
greatly depleted these more southerly 
salmon grounds. Attempts have been 
made, however, repopulate the area 
through the 


hatcheries Hokkaido. 


establishment salmon 
The chum and 
the pink are the species 
artificial propagation since these spend 
only short while the fresh-water 
habitat the 


less hatchery effort and hand 


before migrating sea. 
feeding are required for these 
The ocean fisheries range wide over the 
North Pacific and are considerably more 
(Fig. 1). 

Coastal and ocean fisheries use differ- 

Rich: “Fisheries Research Pro- 
Powers, Document No. 42, Washington, C., 
1951. 

nl Hasegawa, op. cit. 


hallowed methods which have persisted 
with relatively minor improvement since 
the Tokugawa period. The beach net, 
the small purse seine, and the long-line 
fishermen operate bays. 
also secure moderate-sized catches. 
These methods only 
small proportion the total catch 
the salmon fisheries. 

the open-ocean fisheries mother- 


gill-net boats, and this 


secured increasing proportion the 
catch since its inception technique 
salmon fishing the mid-thirties. 
The mother-ship type salmon fishery 
now accounts for about per cent 
the total 


catch. The growing impor- 
the mother-ship 


the (Table | 


The steady rise the number and 


statistics 
aggregate tonnage mother-ships and 
both 
the 
increase in the salmon catch and pack 


and concomitant 


are noteworthy features the statistics. 


$ 
| 
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Productivity terms catch per fish- 
ing boat and catch per 
gaged has also shown trend, 
especially the post-war period. 

The mother-ship type salmon fish- 
ery involves the use large vessel, 
commonly gross registered 
tons, which serves floating factory 
and storage for some 6-30 powered gill- 
fishing boats.” Recent Govern- 
ment regulations have placed minimum 
1000 gross 


tons and gross tons the mother- 


size both types vessel 


This was designed prevent repeti- 
tion the disastrous losses men and 
vessels the 1955 season, consequent 
upon the fogs and the frequent sudden 
storms the North Pacific. seems 
apparent from the statistics, however, 
that there are economic advantages 
the use vessels much larger than the 
minimum the 1955 


season the average size fishing boat 


prescribed. 


was tons, and mother-ships excess 
6000 tons were used. 

These trends were continued 1956. 
The number mother-ships engaged 


the ocean 


three 
seven 1954, and 1955. Similarly, 
there 


fisheries about 


each succeeding 
105 
405 1955. 


nage 


doubling-up gill-net 
1953, 1954, and 


terms aggregate ton- 


boats: 
vessels engaged the increases 
were even more substantial; thus poten- 
tial fishing capacity 


indicated the number 
operating. 

The vessels engaged the mother- 
the 


Ultra short-wave 


ship fisheries are 
most modern devices. 
radio provides 
tween the mother-ship and other vessels 

Seas Mother-ship Drift Gill-net Salmon 
Fishery, Commercial Fisheries Rev., 
ington, C., March, 1955. 


Economic GEOGRAPHY 


boats, whose job seek out areas 
with abundant fish, are equipped with 


various types fish-detectors and echo- 


sounders. vessels are fitted with 
direction finders (Loran), 
compasses, and some with 


radar screens to, combat, the inclement 
fogs the North Aqua-tele- 
vision being used experimentally for 
fish 

Drift gill-nets 400 shackles 
average length the 1955 season was 
Generally these nets fall fathoms 
and enclose 


acres. During the early morning each 
gill-net boat reports its catch, and 
the mother-ship gives instructions 
that orderly arrival and discharge 
the catch the canning lines and 
the salting and freezing decks can 
than salting, and this has caused more 
1955 there was 
aggregate canning lines installed 
the mother-ships, against six 1954." 

The fre- 


quently independently owned, but oper- 


processing sea. 


gill-net fishing boats are 
ate under agreement with the mother- 
ship companies which buy the catch 
For all practical purposes 
boats the 
mother-ship companies. 

The pre-war peak this method 
salmon fishing was reached 1940 when 
some ten mother-ships, 250 fishing and 


are 


“On Experiments Aqua-Television Japa- 
nese Bull. the Jap. Soc. Scien- 
tific Fisheries, Vol. 20, No. Tokyo, October, 
1954, 439. 

shackle approximately 170 feet net 
(Japanese tan 28.3 fathoms), en- 
closes about one-twentieth acre. Allowing 
for the sinuosities setting the net, 400 
shackle set would have gross fishing 
area some acres. 

Sakai: High Seas Salmon 
Yearbook, Pacific Fisherman, Vol. 
54. No. 2, Seattle, 19506. 
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vessels, and 6800 
engaged the North Pacific salmon 
fisheries. This resulted the landing 
some million salmon, nearly one- 
third which was the 
variety, and provided thousand 
cases mainly for export. 1941 
even larger catch and pack ensued from 
smaller fishing force. This underlines 
the fact that the coincidence the 
cies, causing the stock increase 
decline, greater importance than 
fishing effort securing large catch. 


THE FISHERIES 


The importance the shore-based 
and mother-ship fisheries operating 
the Soviet areas pre-war years 
evident from the statistics (Table 
The fluctuating nature the catch 
and canned salmon production, which 
evident from the tabulations. The 
rapid rise the salmon catch prior 
1936 may attributed the employ- 
ment mother-ship techniques oper- 
ating good stocks. The peak catch 
1941 most probably due 
chance coincidence several factors. 
1941 was peak year the normal 
fluctuation. 
There appears have been chance 
occurrence the peak cycle 
the other varieties salmon also. This, 
combined with the very intensive fishing 
effort the early war years, contributed 
remarkable salmon catch. 1944, 
fishing effort, and possibly the salmon 
stock also, had fallen lower propor- 
tions, partly result the war and 
partly because the previous intensive 
fishing. 


THe FISHERIES 


Coastal fisheries were recommenced 
minor scale immediately after the 


war, and the land-based cannery pack 
has shown progressively rising trend 
the post-war period 

The ocean salmon fisheries, however, 
were recommenced only 1952 after 
nearly six vears’ interruption. Although 
the industry began somewhat lower 
level than pre-war the recuperation 
the salmon stock, consequent upon the 
War-time easing the 
fishing, soon made its effect apparent 
the catch. Thus while the mother- 
ships and gill-net boats have increased 
geometrical progression two, 
catches appear have increased 
shown the increased catch per fishing 
boat engaged (Table I). 

This remarkable recovery the ocean 
salmon fishery the post-war period, 
which the aggregate 
mother-ships engaged increased 
and the catch increased 
fold, underlines the economic potential 


The 1952 salmon fisheries were car- 
ried three mother-ships acting 
joint enterprise. One vessel was 
3689 registered tons and the other 
two were quite small, around 500 tons. 
The flotilla also included fishing 
boats, seven industry research vessels, 
and four Government vessels. 

Fishing was under the direction 
the senior company Fishing Co., 
Ltd.), owners the largest mother-ship. 
Only small proportion the catch 
Was canned; most was salted frozen 
aboard the mother-ships 
The whole the small canned pack, 
however, was exported. 
fished were, first, south and west 
the Aleutian Islands, viz., 400 miles 
south Kiska Island; 
southeast the Near Islands; and south 
Agattu Island. Later the season 
the flotilla shifted its base off-shore 
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JAPANESE COASTAL AND OCEAN SALMON CATCH AND PACK—1930-1945 


Salmon catch Total Japanese 


1930 100 almon pack from 


au areas* 


“sands 


of 48 lbs.) 


1930 
1936 
1940 
1941 
1942 
1943 
1944 
1945 


Source 


S.C.A.P Adapted by the writer.) 


of case 


tical Yearbook, 1949, pp. 248, 257. 


Salmon pack» from Soviet waters and the 
North Kurile island 
thousands of cases of 48 lbs 


North Kurile 


walers 


All varieties 


1,657 
1,435 
1,549 
1,235 
873 
625 
109 


Japanese Canned Goods Control Company, quoted by 


* Aomori, Hokkaido, Karafuto, Kuriles, Kamchatka, and mother-ship canneries. 


*Includes cert 


ecies, the steelhead trout and the Dolly Varden trout, which are not North Pacific salmon, but which 


the Japanese and other commercial packers designate “‘salmon-trout."’ These reach the market as pink salmon. 


rABLE Ill 


. AND OCEAN SALMON CATCH AND PACK—1948-—1955 


1stal and ocean 


(thousand 


2,119 
7,700 
20,497 
64,040 


ook, Seattle, 1956. 


and the North Kuriles area 
(Fig. 1). 

ventures were carried out. The three 
mother-ships were 2940; 3689; and 
4765 registered tons respectively. 
These were supported fishing ves- 
sels and five exploratory 
ing was the same general areas the 
previous year. catch 
early part of-the season the catch was 


not good, but westward shift the 


Canned salmon pack and exports 
thousands of cases, 48 lbs.) 


Land-based 


cannery 


Total 


= 


base into waters close Soviet Terri- 
tory was very rewarding. Following the 
seizures 1952, the Japanese Govern- 
ment had first withheld permission 
for fishing these areas, but appar- 
ently the Tokyo Mission the Russians 
favored change policy. 

appears that two factors are 


work the post-war 


larger North Pacific 
tion the western areas, and 
creased efficiency fishing From 
the limited statistical material avail- 


358 
tho Sovtel waters 
Total 
Total Red Red Other 
: 362 328 2,401 342 754 561 
q* 205 133 1,875 251 723 461 
ne 688 849 2,003 230 883 436 
318 317 1,554 211 618 406 
Ne 313 429 872 121 334 418 
78 73 624 79 273 273 
33 12 109 n.a. n.a. n.a. 
JAPANESE 
Mother-ship 
Coastal Ocean fotl Exports 
2 a 
1951 No data 195. 
1953 38.4 170. 
1954 270.3 355.6 625.9 379 f 
1955 6,849 1,484.7 299.0 1,783.7 1,370.0 es 
(est.) 
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TABLE IV 
CATCH BY VARIETIES 
Varte f 
Year thousand 

1952 \leutian Area 2,119 35.2 33.2 30.4 aia 0.0 
1953 4 7,700 20.5 39.8 4.4 0.1 
1954 a ty 20,497 18.6 28.3 9 6.8 0.4 
1955 50,503 24.1 36.8 6.3 0.1 
1955 Okhotsk Area 13,537 2.4 69.5 25.2 2.9 0.0 
1955 Both Areas 64,040 19.6 40.8 3 . We 0.1 


Source: Pacific Fisherman, Yearbook, Seattle, 1956 


able would seem that optimum eco- 
nomic conditions the ocean fisheries 
are associated with the use some 
fishing and auxiliary boats gross 
tons serving mother-ship some 
5000 6000 gross registered tons. 
thousand men would 
each flotilla operation. 

Each mother-ship required fur- 
nish the exploratory ves- 
sel with catch reports Individual 


boats and vessels 
report their mother-ship 
information sea temperatures, water 
transparency (Sechi disk test), direction 
salmon migration, and catch each 
the five species. From these deter- 
minations and data received 
exploratory and research 
vessels each mother-ship decides upon 
the location the morrow’s fishing area. 

1955 with the great increase 
the fishing fleet 
operating the Aleutian area, 


independent 


precautions had taken prevent 
the overlapping within 
ship’s fishing area. general the op- 
timum dispersion appears attained 
with each gill-net boat five miles from 
its neighbor and within miles its 
mother-ship. The latter distance de- 
boats, 7.5 knots. 


typical workday somewhat 


Adapted by the writer.) 


follows: setting net hours; 
hrs.; run mother-ship 
hrs.; discharge 
hrs.; run fishing area hrs. 
Variations depend the distance the 
fishing area from the mother-ship and 
the number shackles set. There 
usually strict division function 
aboard the gill-net boat: ten fishermen 
under fishing master, and five staff 
men (engineers, radio-man, and mate) 
under the captain. 

The prices received gill-net boats 
for their catch species landed over 
side the mother-ships were follows: 
red and king salmon, 230 
(equivalent 7.7 U.S. per silver 
and chum salmon, 170 per kwan 
(5.7 per and salmon trout 
per kwan (2.4 per 

The varieties taken the 
fishing seasons are shown percentages 
the total catch (Table 

The increasing intensity fishing 
the post-war period evident from 
consideration certain statistical crite- 
ria. Not only has there been exten- 
sion fishing—the application more 
vessels over wider areas—but there has 
also been more intensive fishing. The 
season’s catch per fishing boat increased 
from thousand 1952 158 thou- 


Reported: Commercial Fisheries Rev., Vol. 
15, No. 1953. 
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sand 1955. was largely due 
the use more shackles net per set. 
the 


use larger and more fishing 


This was itself made possible 


boats. The whole the improvement, 


however, was not due only 


vessels and fishing gear. 


also increase efficiency. 
1955 the catch rate per shackle en- 
gaged was 6.30 fish, against 6.18 for 


1954, and 


earlier seasons. 


much smaller rates for the 
These increases mean 
substantial improvement the over- 
all fish catch shown the statistics. 
the Sea Okhotsk the catch rate 
1955—the first post-war 
This 


produced the very high average boat 


this area—was fish per shackle. 
catch 233 thousand fish for the season, 
against Aleutian area catch 145 
thousand, itself all-time record. 


INTERNATIONAL INTERESTS 


With the mounting economic success 
the Japanese salmon fisheries 
post-war period certain matters 
the 
Concern expressed the United 


ternational policy have 
fore. 
States and Canada view the inten- 
sive fishing the salmon stock the 
North Pacific, when believed that 
these fish are part the Alaska and 
stock rather than 


Asiatic salmon. ap- 
pears some validity this con- 
tention following upon the disastrous 
decline the Alaskan and Canadian 
salmon fisheries post-war 

second ground for future difficulties 
the planned expansion the Soviet 
Soviet 


Far Eastern salmon 
the 
catch was the order thou- 


pre-war years 


sand metric tons, against Japan’s 220 


17 R. S. Mathieson: op. cit. 
Eugenie Bouianovsky: The USSR—Sum- 
Dept. Commerce, Vol. VII, No. 122, Decem- 
ber, 1950. 
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240 
expansion 


With 


the 
the 
Japanese fisheries the Soviet 


tons. 


metric 


thousand 
and 
(although 
territorial waters) there are likely 
The Soviet Union’s Charge 
d’Affaires Tokyo (Domnitsky) has 
complained the rapacity 
the Japanese fishing which, 
claimed, has reduced the spawning 
The 


Peace Treaty 1956 between Japan 


escapement 
and the Soviet Union made provision 
the tradi- 


tional lots Soviet territory. 


for the re-establishment 
Russia 
has now set Salmon Fishing Con- 
trol Sakhalin Shikotan 
Island; thence coordinate 170° 
48° and then northward Cape 


Line from 


This encloses all the 
Sea Okhotsk and large portion 
the North 
intended that within this area salmon 


Pacific salmon area. 


fishing will under Soviet restrictive 
control permit. 

While solution the Japanese- 
Soviet competition apparent, other 
international problems associated with 
the Japanese salmon fisheries have been 
The 1954 
Tripartite International Convention 
with its Protocols for the High Seas 
the North 


has established orderly relations between 


resolved some measure. 


Pacific Ocean 


the Canada, 
and the United States. The Conven- 
tion designed, alia, conserve 
The 
Convention, provisionally and arbitrar- 
ily establishes the 175° meridian, 
the 


the North Pacific salmon fisheries. 


passing through Atka 


between the Japanese and the Cana- 
States areas fishery and 


Mainstay 
Far Eastern Survey, 


Kathleen Barnes: Fisheries, 
Sov iet- Japanese Fric tion,” 
Vol. 1940, pp. 

Pacific Fisherman, March, 1956, 
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fisheries conservation. This Convention 
line will reviewed from time time 
research makes its determination 
the actual spawning areas the fish 
taken east and west this line respec- 
tively. However, such modus 
has yet been reached between the Soviet 
Union and Japan. 

These trends the international field 
render almost inevitable that future 
Japanese salmon fisheries will trend in- 
creasingly toward the mother-ship 
method. This method has demon- 
strated its great economic potential 
the post-war years. gives the salmon 


fisheries great flexibility 


mobility, high order technological 
efficiency, and eco- 
nomic success. Not the least, 
vides means increasing the Japanese 
help augment the home 
islands’ protein diet and supplement 
the earning foreign exchange the 
export high-value low-bulk product, 
canned salmon. 
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TOWNS AND UMLANDS 


REVIEW ARTICLE 


Jacob Spelt 


Dr. Spelt Assistant Professor the Department Geography 
the University Toronto. His book, Urban Development 
South Central was published Van Gorcum, Assen, Holland, 


modern planning wants 

measure its task, will 

have plan for both city and 
umland one Town planning 
can longer permit itself limited 
scope municipal boundaries, 
was the case the past, when the field 
was mainly concerned 
tural forms and artistic points view. 
Town and umland are, emphasizes 
Hans Carol, only two different aspects 
one and the same coherent whole. 

Such the theme Heft 2/3 the 
German journal Raumforschung und 
Raumordnung, Jahrgang, This 
issue entirely devoted the study 
tions. Fifteen authors, from 
Germany, but some from Sweden, 
various aspects the 
paper attempt summarize the 
different points view, few studies 
having been singled out for more de- 
tailed discussion. 

articles differ considerably 
Some are engaging and 
voking, while others are somewhat 
dull, elementary, and repetitious. 

journal published the Institut 
fiir Raumforschung, Bad Godesberg, 


Akademie fiir Raumforschung und Landesplan- 
ung, Hanover. 


general, the articles dealing with studies 
individual towns are the best, while 
some those emphasizing theoretical 
aspects are rather weak. 


Town 
AND UMLAND 

Much the discussion this cat- 
egory has been familiar geographers 
for long time. the other hand, 
ning journal and even more see 
used basis for planning. 

one time town and country each 
had its distinctive forms production 
and people lived where they worked. 
Now daily and weekly 
migration between place work and 
place residence become typical. 
The 1950 census West Germany 
revealed that one out every seven 
gainfully emploved persons 
municipality every day work else- 
total, more than 3,000,000 
commuters were counted the enu- 
originated places with 
5000 inhabitants; other words, they 
came from the umlands the larger 
cities and towns, which 
employment opportunities. 

The city depends its 
umland not only for labor supply but 
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also for steady influx people 
maintain steady population growth. 
migrants came from the umland, but 
that now large city draws many 
its people from much wider area, 
sometimes covering the entire nation. 
the other hand, the newcomers 
longer settle exclusively the central 
city, but also the suburbs and towns 
the umland. such, umland and 
city have combined drawing power 
and the absorptive capacity 
national world-wide connections, but 
this does not mean that its roots 
the umland could severed. 

One the most important functions 
the umland provide and main- 
tain open space for the benefit the 
population the central city. There 
the city population can find opportunity 
for recreation from crowded 
and congested conditions. 

the other hand, the city performs 
many other services for the umland 
besides employment opportunities. 
one time, weekly town markets plaved 
vital part the provision goods 
and supplies for the population. Now, 
stores varying degrees specializa- 
tion offer great diversity goods and 
have replaced the old 
points the importance the fact 
that these stores are located the 
city, and that modern means trans- 
the population both umland and 
the city the focal point for the umland 
matters education, health, 
administration, entertainment, and 
others. many ways the city the 
exclusive provider such services. 

The relationships between 
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umland are intimate that the one 
Dittrich 
reaffirms that the cities and towns 


puts its imprint the other. 


Europe are not standardized 
individuality forged not the city 
alone but also its umland. The 
natural conditions the umland, the 
character its people, and their ways 
life contribute greatly the fashion- 
ing the city. 

Unfortunately, however, and 
umland have generally not been aware 
the significance this interdepend- 
ence. the contrary, often tensions 
have developed and accusations have 
been flung back and forth, sometimes 
justified, sometimes not. 

The city became economic 
this position collaboration with its 
umland which provided with workers, 
maintained its population growth, and 
provided open space for 
pansion. the same time its popula- 
tion patronized the city stores. 

The central city 


siderable wealth and big financial differ- 


ences arose between pre- 
dominantly residential municipalities 
the umland. The umland considered 
itself exploited and impoverished. Many 
the services and functions 
villages and towns were usurped 
competitors the central city. 
Germany, other European coun- 
tries, system tax equalization has 
helped the umland municipalities whose 
citizens are employed the central 
city pay for their educational, social, 
and other services. means this 
equalization the communities the 
umland share the industrial and com- 
mercial tax the central city. 
How this system actually works not 


discussed in the articles, as it is prob- 


ably quite familiar and well under- 
stood the German readers. 
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The city inclined cite the expend- 
itures makes maintain facilities 
which are also used the inhabitants 
the umland, but which 
Germany this applies particular 
hospitals, certain forms education, 
his 
Stadt- und 
calculates that the Land- 
kreis Offenbach? saving over 320,000 
annually its educational ex- 
penditures, because pupils the Kreis 
attend schools Offenbach a.M. The 
same true for hospital costs. The 
city Offenbach (104,800 population) 
has three private and one municipal 
hospital with 794 beds. 
latter supported financially 
The Landkreis (154,200 popula- 
tion) maintains only two small hospitals 
with total 225 Over per 
cent the patients the Offenbach 
municipal hospital come the 
Landkreis, constituting extra annual 
expenditure about 380,000 for 
the city. The insurance authorities 
object higher fees for out-of-town 
patients and the Landkreis 
pay subsidies towards the care its 
population the city 
the other hand, hydroelectricity, gas, 
and water for the Kreis: population are 
supplied companies the city which 
operate basis. For them 
the inhabitants the Kreis 
portant customers. The Landkreis took 
5.3 per cent the water, per cent 
the gas, and per cent the hydro- 
Offenbach. 

However, only certain 

Landkreis small administrative dis- 
trict somewhat like canton county. Kreis 
shorter form. The Landkreis Offenbach, 
which just the east Frankfort the 


Main, has capital the city Offenbach 
Main. 


value for the degree dependence 
umland city and vice versa. There 
are many other services and expendi- 
tures for which values cannot cal- 
culated. The inhabitants the umland 
come the city for great variety 
reasons and invariably spend money, 
the town. the other hand, city 
people frequently spend money the 
umland, while seeking recreation there. 

Kliiber emphasizes the 
icance the umland source 
labor for the central city. But then 
also points out that the umland 
municipalities are compete 
with the central city for new industries. 
They can offer lower wage rates and 
lower taxes. towns close 
central city these advantages are not 
ities, and consequently the central city 
may serious competition. 
especially painful for the urban 
tax payer, when the children those 
competitors come attend city schools 
and their employees are 
city hospitals. 

Both Dittrich consider 
unlikely that will possible 
draw balance sheet the relation- 
ships between town and umland, but 
this does not reduce the significance 
the fact that umland and 
stitute economically, culturally, and 
Existence one without the other 
virtually impossible. Furthermore, ac- 
tion taken one may have far-reaching 
repercussions the other. 

Recognition the umland-town en- 
tity planners has resulted new 
approach planning problems Ger- 
many. certain instances 
crystallized the form 
satellite towns order organize the 
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with the city. Roads may 
into the umland open new areas 
vegetable growers closer 
market. The first steps toward mod- 
ern land use planning Germany were 
measures preserve Open space the 
Rhine-Westphalian 
Specific attempts may 
umland the Tax equalization 
step this direction, but Dittrich 
suggests the moving cer- 
tain establishments from the 
the umland. Careful analysis the 
relationships 
that city does not utilize the poten- 
extent and plans can 
ning both city and umland must 
fundamental unity town and um- 
land. This the golden thread running 
through the studies this issue. 


DRAWING THE BOUNDARIES 


The matter boundaries cannot 
neglected. This involves the boundary 
the city complex and also the umland 
boundary. 


City Complex 


far has not been 
develop Germany concept similar 
the Urbanized Areas the United 
States, the Conurbations Britain, 
the Tatorter Sweden. Horst Fehre 
his paper Abgrenzung der 
definition urgently needed view 
the 1960 census. Attempts before 
1945 display great deal unanimity 
settlement forms, population data 
(density, rate growth), transporta- 
tion, economic relationships, 


movement commuters. 
especially emphasized the 
mode settlement without attempting, 
however, apply objective system 
measurement. general agree- 
ment was reached relative 
significance the criteria which 
these should combined. However, 
the more the problem was studied, the 
clearer became that sharp bound- 
ary could drawn between city and 
countryside. The outcome 
earlier attempts was 
proach. One group, 
phers, searched for the 


between city core 
The other, the statisticians, preferred 
one single line, which could 
drawn after much generalization. Some 
advocated simply the drawing 
cases was disadvantage that the 
method evolved lacked theoretical 
structure, and could 
the city studied. 

More recently Voigt 
have used only economic data cri- 
Voigt 
took the proportion the total popula- 


teria for boundary definition. 


tion engaged farming (20 per cent) 
and Boustedt the proportion 
total gainfully occupied population en- 
gaged farming (35 per cent) 
criterion draw the boundary the 
city area. The boundaries, arrived 
Voigt and Boustedt, course 
not coincide, but the umland 
divided into inner and 
zone, then the 35 per cent line of Voigt 
coincides with the per cent line 
Horst Fehre. 

Voigt and Boustedt considered also 
the number commuters working 
the central city, although again 
slightly different manner. Voigt took 
the proportion the gainfully occupied 
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ity which commutes 
city (40 per cent) and Boustedt took 
the proportion commuters the 
gainfully occupied population 
agricultural employment, which accord- 
ing the Fehre diagram corresponds 
per cent the Voigt 
Boustedt supplements the 
mentioned criteria those population 
pality has have least 500 people 
per square kilometer and 
than per cent farm 
the central city area. 

Sirp tried apply the Voigt-Boustedt 
method the Cologne area, but found 
unworkable, partly due 
comings the method partly 
because special conditions the 
Cologne district. the southwest 
Cologne lies the Erft lignite district 
which complicates considerably the pat- 
tern commuter flow. 
some very extensive municipalities for 
which the census does not supply data 
the basis the various residential 
quarters within them. This 
main reason for the failure the method 
this area. Large numbers com- 
muters the central city but also 
other neighboring centers. The 
problems the Cologne district are, 
first, draw boundary between the 
central city complex and district 
second, decide whether this district 
should added the central city. 
Sirp found that the number dwelling 
units structure could 
urbanized municipalities and those with 
tricts with 1.8 more dwelling units 
per structure may 
truly urban. come forward 
with fresh idea, but 


Fehre did not succeed finding 
real solution. 

Other workers such Fisher, 
earlier attempts others define 
the boundary drawing concentric 
circles around the center the city. 
determination the length the 
radius. There are 
one radius for all cities; 
proportion the size category the 
town; and separate radius for each 
suggests that third 
most satisfactory solution. There are, 
however, some serious shortcomings 
the circle cities are 
star-shaped and thus entirely contrast- 
ing areas may included 
particular ring. Then there 
problem overlapping circles between 
neighboring 
that the common chord could taken 
the boundary. However, boundary 
ably not depict reality and might easily 
separate what really belongs together. 
According Fehre the method remains 
best temporary solution. 


The Umland 


None the articles contains any 
important new ideas about the problem 
determining the umland boundary. 
Forbat gives example how 
the problem has been 
Sweden. However, considerable 
amount this work undoubtedly 
familiar North readers 
from the Lund Studies Geography. 
Rudolf Hoffman discusses the use 
transportation data for the determina- 
tion umland boundaries, 
study deals specifically with the defini- 
tion umland boundaries Germany. 
The few suggestions are geographical 
nature. According Rudolf 
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per, the problem whether city 
has umland and how far extends 
can only determined after survey 
the field. 


THe CENTRAL PLACES 


Germany the study the city 
Bobek with his examination 
bruck, Austria, whole series 
similar studies, entitled City 
and its followed. few 
years later, this type research was 
theory the location central places 
(1933). 


Christaller’s theory was, 


paper Die deutsche geographische 
Stadt-Umland-Forschung, Entwicklung 
economic laws, and physiography and 
history were used only explain devia- 
tions from the theoretically established 
pattern. Many felt that this was 
serious limitation and concentrated 
the comparative individual 
towns and cities one area. such 
may cited the work Kelletat 
East Prussia, that 
Buttstadt for Central Germany, and 
that Tuominen southwest Finland. 
special interest this issue 
Gliederung 
Gestaltung des Groszstadtbereiches 
Dargestellt Beispiel Ziirich). Carol 
made studies Switzerland and South 
Africa during the late forties and 
fifties and from these 
central places’ upper, middle, and 
lower order, distinguished the basis 
services provided. The central places 
lower order are characterized serv- 
ices such certain professions, banks, 
shops, cinemas, newspapers, farmers’ 
markets, railway connections, and 
postal deliveries. Cartographically, the 


services shown means radials 
symbol the central order 
avoid impractical length the 
radials, the latter are composed three 
dot symbols, each the equiv- 
Depending the number indicator 
services present, the central places 
lower order are further classified 
fully central, semi-central, 
more valuable 
tion making use the average 
number persons required support 
certain central service. This should 
provide unit such varied 
criteria clothing stores, 
and cinemas. 

Central places middle order have 
main indicator schools, 
supplemented with eleven 
ices, such book shops, automobile 
dealers, banks, wholesalers, technical 
schools, and daily 
pending the number services 
available there again classification 
fully central, semi-central, and 
sub-central places. 

The main criterion for the central 
the remaining eleven criteria belong 
such services foreign legations and 
consulates, intef-canton organizations, 
large daily papers, medical centers, etc. 
There similar breakdown the 
three categories. Switzerland has five 
fully central and several semi-central 
and sub-central places upper order. 

The entire classification 
synthesized interesting map 
showing the distribution the various 
types central places (nine) and 
umlands (summarized into three 
and the number railway connections 
and postal deliveries. give 
example the information available, 
Winterthur shown semi-central 
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place upper order, with 
middle and lower order. 

Carol considers the task planning 
improve the existing distribution 
controlled growth Ziirich, which 
visualizes gaining stronger metro- 
politan function the 
ences greater economic development. 
particular calls for better conven- 
iences for the rural population, thus 
slowing down the migration 
cities. Carol proposes select only 
few well established market centers 
one time for development into well 
equipped towns pop.) with 
central services lower 
areas where such small centers not 
exist, new ones 
Carol also suggests that the desired 
goal may reached improving the 
transportation facilities 
places developed and the metro- 
politan city, this case Ziirich. Other 
steps suggested are advice for industries 
matters location, the creation 
conditions which would appeal new 
and expanding industries, and greater 
financial help for the centers 
developed. 


PLANNING FOR TOWN AND UMLAND 


Several articles the 
with planning different cities, giving 
excellent illustrations the founda- 
tions upon which modern 
ning Germany founded. The new 
federal capital Bonn may taken 
example (G. Schubert and 
Schlitt: Stadt-Umland-Probleme des 
erlautert Beispiel 
Bonn). 

Bonn, situated the apex the Gulf 
Cologne, has always tended expand 
upstream along the Rhine River instead 


seeking the open spaces the widen- 
ing lowland the opposite direction. 
The expansion the city complex 
routes and extends present over 
distance about miles along the 
Bonn the federal capital, the building 
density increased considerably 
population the city proper grew from 
101,000 before the war 142,000 
present. Suburban Bad Godesberg 
most doubled its population 
now over 58,000 inhabitants. Not much 
land remains for further building. The 
does not leave enough open space for 
recreation, problem which will become 
more pressing with the gradual shorten- 
ing the work week. These and other 
problems can only solved drawing 
the umland within the framework 
local planning. 

The umland still offers 
bilities for recreation. However, roads 
built open areas for this purpose 
are often considered municipalities 
means promote industrial, com- 
mercial, developments. 
This attitude the municipalities 
the umland counteracts the 
the planners the city. 

addition space for recreation, 
Bonn needs land 
pansion, not only account 
new administrative function, but also 
because its importance university 
center and cultural center (Beethoven), 
its tourist industry, the settlement 
refugees and last but not least its resi- 
dential function (Bonn pleasant 
place which live, attracting per- 
sons far away Cologne). 

The local planners not look favor- 
ably upon satellite towns solution. 
This would reduce the freedom the 
individual change his place work 
desires, since such move 
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pride home ownership neighbor- 
hood, and one wishes avoid home 
becoming commodity lightly 
disposed of, then the largest number 
easily accessible. The planners, there- 
fore, intend guide the new expansions 
sites attractive places residence 
and with easy access the main trans- 
portation arteries. They hope avoid 
much possible restrictions the 
freedom movement for the individual. 

Such considerations led to the deci- 
sion locate the new extensions the 
northern boundary the This 
decision was also influenced the re- 
sults climatological studies 
Bonn area. The will 
house 20,000 15,000 people, and will 
consist two parts separated 
greenbelt. The greenbelt extends right 
into the center the city proper and 
constitutes attempt improve the 
climate the city. The belt wedge 
oriented the direction the pre- 
vailing winds and should serve 
huge breezeway. With these expan- 
sions, the rebuilding projects, 
filling still available open spaces, 
Bonn will able accommodate 
200,000 inhabitants. 

vital importance wise plan- 
ning new transportation routes. Not 
only will the success the new suburbs 
depend judicious layout new 
network roads, street car lines, and 
bus lines, but there are also other im- 
plications which reach far beyond the 
municipal boundaries Bonn. The 
new routes can used stimulate 


the economic both city 
and umland. 

new east-west connection needed 
relieve traffic congestion the cen- 
tral part Bonn. The best location 
the new Rhine bridge would 
the north Bonn. would make 
the large airport which 
Bonn and Cologne much more accessible 
the capital. the same time indus- 
trial towns across the river would fall 
the new suburbs north Bonn, thus 
enlarging opportuni- 
ties for the residential population 
these suburbs. measure 
icant the capital were return 
provide greatly improved market oppor- 
tunities for the fruit-growers 
north Bonn, the other side 
the Rhine River. Finally. a bridge at 
this point would the Sieg 
areas for population. Water 
sport rather difficult the Rhine 
River with its heavy 
tion. The Sieg River opens entirely 
new vistas. 

Thus there are many possibilities for 
the creation harmonious develop- 
ment the area, but this can only 
realized city and umland are taken 
this basis that Bonn and its umland 
could create the most desirable milieu 
for their inhabitants. 

Other similar nature deal 
with Freiburg and Breisach, Munich, 
Stuttgart, Cambridge (England), and 
Bremen. 
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Salvador (Zentralamerika), WILHELM 
Laver. pp.; maps, figs., ills. Schriften 
des Geographischen Instituts der Univer- 
sitiit Kiel, Band XVL, Heft 1, Kiel 19506. 
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tation, 


this work, Professor Lauer gives 
count the results his expedition Central 
America which lasted almost vear 
It is espec ially El Salvador that has been subject 
his detatled and penetrating researches. 

introduction, the author draws atten- 
tion the fact that the increased 
the industrial revolution within the temperate 
zones, its constantly growing demand for 
raw materials and new export markets, has 
influenced economic life also the 

The remolding the commercial and 
industrial life has proceeded for almost century 
this region. are fully aware that 
grave mistakes have been made when forcing 


deeply 
tre pic s. 


the independent subsistence cultivation the 
tropical areas into system based 
duction raw materials from plantations that 
are most often cultivating one single crop. This 
change, combined with increasing population 
pressure, has led hunger for land, hunger 
unprecedented strength and circumglobal 
extent. The arable land has increased rapidly, 
but many areas has had only temporary 
duration; this process conflicted with the funda- 
mental order nature, was accompanied 
devastating soil destruction, lowering the 
ground water table, etc. Hard-won experiences 
show that here will need thorough planning 
all activities, which should 
based upon the natural plan reflected 
the natural vegetation cover. 

order ascertain the connections between 
cultural evolution and the state the natural 
plan, Lauer selects Salvador 


area investigation. The choice very appro- 


Within the limited area this small 
country, there appear vertical zones whole 
series ‘different vegetation types distributed 


priate. 


among the three well-known principal regions 
denominated according temperature-altitude: 
tierra caliente, tierra templada, and tierra fria. 
However, not only the natural conditions 
vary; the course time, three important 
types culture have succeeded each other 
the country: the Indian culture, the Spanish 
agrarian-colonial culture, and 
ture. Professor Lauer well qualified in- 
vestigate what actually happened 


these natural and cultural 
brought together. has penetrated deeply 
into the problem already previous research 
ecological economic geography, especially 
his valuable and keenly analytical work 
und aride Jahreszeiten Afrika und 
Siidamerika und ihre Beziehung den Vegeta- 
(Bonner Geographische Abhand- 
lungen, Heft 1952). 

After capital introductory survey the 
points out the essential geological, topographical, 
and climatic characteristics, the author tries 
give reconstruction the original vegetation 
his method, first divides the plant com- 
the different vegetation zones into 
plant communities connected edaphic condi- 
tions and those connected climatic conditions. 
After that can draw certain conclusions 
whether the modern plant communities appear 
their natural geographical environments and 
extent that conditioned their natural 
requirements. supports completes this 
collecting from historical original texts important 
data concerning the appearance the vegeta- 
tion cover ancient times. Especially valuable 
are the oldest Spanish texts which date back 
the 16th century for this area. The third and 
last tracing-method used Lauer the ethno- 
analysis the food basis man different 
periods gives significant evidence the way, 
and many cases also the time, which the 
remolding the natural vegetation cover took 
place. regards the time factor, this method 
find its way farther back through the cen- 
turies than the historical method, the more 
primitive Indian culture that has been studied 
and partly still can 
fully developed its social life and its farming 

three central chapters, forming the main 
part Lauer’s work, the method related above 
gives picture the original well the 
present vegetation, which can 
cartographically. When comparing these two 
pictures, can observe 
which have been subject detailed. analysis 
special chapter. Lauer there emphasizes 
the fact that his landscape has vegeta- 
tion cover adapted the climatic 
graphical conditions present time. 
another type landscape than 
The natural landscape Lauer can 


1) 
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enced and changed only one factor: man. 
This change described the third central 
chapter. main stages can 
established: the land use the Indians, that 
the colonial time, and that the industrial 
culture. 

Indian culture was founded double 
utilization Partly the Indians used 
extensive shifting agriculture 
system), the most important tool being sharp- 
partly they made continual use 
certain wild plants. The most important cul- 
tivated plants were maize, fruit trees, and cacao, 
while the forests they searched for cacao 
(Theobroma cacao), aguacate 
chirimoya (Anona sp.), caoutchouc 
corozo palm (Attalea cohune), and wild 
maize (Zea mays), and beans (Phaseolus vul- 
Burning was the only form cultiva- 
tion used the Indians that involved changes 
and great changes the natural vege- 
tation cover. was mainly the plain country 
the rain forests and the mountain forests 
that were subject to these changes. However, 
the degeneration the vegetation 
which was due partly the comparatively 
great areas land relation the population 
that time, and partly the fact that aban- 
doned clearings reverted forest without the 
interference grazing domestic animals. 

important change prevailing conditions 
set the Spanish colonization. Spanish 
colonizers brought not only the plow 
cultivated plants the Old World but also 
cattle. Agrarian production was and 
cattle were reared large quantities The 
tilled fields became permanent; every vast 
areas outlying land were burned 
pastures for the cattle. The Spaniards, too, 
settled preferably the slightly sloping parts 
the rain forest tierra caliente 
templada. The Indians had withdraw less 
definitely forced out its previous area and 
replaced fields and grasslands—a vegetation 
form unknown till then Central America 
and still larger extent chaparral. 

After almost 300 years Spanish supremacy, 
the liberation took place political 
revolution was soon followed 
one, Central America now became part 
the world market. The claims industrial 
culture grew more urgent, and the agrarian 
production concentrated more and 
founded, from which the earliest products were 
balsam, indigo, and, smaller extent, cotton, 
and sugar cane. About 1850, however, there 
appears plantation product large scale, 
and already 1865 the most important 
article for export; since then has retained this 
That product coffee. Other impor- 
tant articles for export are today henequén- 
agave (coffee sacks), cotton, and sugar cane. 


REVIEWS 371 


Maize, brown beans, millet, and rice, this 
order, have most importance for the home 
market 

The economic deve lopme nt of El Salvador dur- 
ing the last century has resulted the transfor- 
mation the whole country into 
treeless area (this also holds for the conditions 
Central America Only per 
cent the original forest area 


sic rable areas have been destroved by erosion 


the surface layers strong population 
pressure 95 inhabitants per sq. km with 
accompanying hunger for arable land has led 
excessive exploitation and undue interference 
the constitutional order nature which has 
proved extremely dangerous. Only ingenious 
planning can prevent catastrophic consequences. 

Lauer stresses the necessity founding such 
planning on detailed studies of the origina 


vegetation as the most important indicator of 


the site conditions. Using his own investi 
tion basis, the author gives the following 
summary the main principles that should 
rule future planning the agriculture and 
forestry of El Salvador: 


Prevention annual burnings 


Restriction or total abandonment of graz- 


ing. 


w 


Control timber cutting 


tain trees (for instance extraction resin 


Phe aim of this endeavor should be an optimal 
use the natural production potential 
region. The reviewer can wholly accept and 
emphasize the importance of this thesis of Pro- 
fessor Lauer, the basis the results obtained 
in the reviewer's work “ The Forest \rea ot the 
World and its Potential Productivity” not 
least the form proving that vegetation 
and soil degeneration vast areas the world 
due thoughtless exploitation (see review, 
Feon. Geogr., Vol. 33, 1957, 184 

narily good and carefully adjusted 
profiles, and diagrams. 

This book gives a concentrated pic ture of a 
great complex problems that 
tremely important for large parts humanity. 
Here are presented with investigation 
the fundaments economic geography which 
opens new vistas to the reader. It is a noble 
product of the scientific ideas developed in the 
so-called Bonn school that was 
Professor Carl Troll. The work recommended 
not only professional geographers but also 
anybody interested the most important 
foundation all human 
duction. 
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portation is badly served by most published 
works the field. Corporate histories and 
encomiums management personnel 
tices make the mass railroad literature. 
Even the growing body studies motive 
power have slight geographic, broad popular, 
question the accuracy study which equates 
Few historians have been able combine the 
admittedly important with what 
must put forward equal 
analysis, the and geog- 
raphy. Truly geographical studies railroads 
are exceptional, primarily, because 
few geographers have written railroads and 
few but geographers seem able think rail- 
roads other than the episodic fashion the 
historian. General Dodge, 
Adams, Ve and a few others have contributed 
studies which combine history with analysis 
the pattern and broader influence railroads 
but, the main, transportation books prove 
limited use and interest from the geographical 
viewpoint. Recently two publications have 
been issued from British presses which help 
expand this meager group exceptions. The 
more widely interesting these two small 
book continuing the format and purposes the 
University Library series geog- 

Railways and Geography, 
geography the University Aberdeen 
and long-term observer railroads, attempts 
“to portray, with reference numerous and 
varied examples, the geographical factors which 
influence different places, different times, 
the construction and operation 
book and perhaps overly ambitious for 
small popular volume. That succeeds well 
certain sections considerable compliment 
Professor organizes his material 
two broad sections, the first topical section 
concerned with the various characteristics 
railroads—their alignment, track, operation, 
etc.—and the second descriptive section with 
summary the world’s “rail 
the two approaches the first much the more 
successful. When writes the influence 
terrain, climate, and man’s technology 
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the location railroads, find the insight 
and depth background which have come 
associate with his earlier work Scottish 
railroads. Unfortunately, the second purpose 
seems that even observer and 
writer cannot overcome the strictures 
space and price. The descriptive sections 
suffer badly from maps, which 
economical work might have served 
overcome the literal shortage space amplify- 
ing possible comment the 
The limitations space are not too obvious 
the discussion the discontinuous rail systems 
Latin America and Africa the simple 
(except gauge, Course) rail 
\ustralia, but Europe North America 
the too-narrow frame product 
lost and the more famous 
lines must favored the expense the more 
workaday lines. 

Professor will able discuss the 
important matter the analysis movement 
along lines and the part that railroads play 
the broader field economic 
fairness should look upon this present series 
oriented more toward the general than the 
reader; ask methodological 
advance and searching analysis doubt 
the wish that subsequent contributions 
well informed and mature observer 
Professor may cut more deeply into the 
fog that our conception transportation 
causal factor geographic patterns. 
balance must conclude that Rai/ways and 
Geography interesting reading for the geog- 
rapher but not intended primarily for 
purpose the minor errors fact which mar this 
book are unfortunate. The misnaming the 
Richmond, Fredericksburg and 
road should bother only avid rail enthusiasts 
this country, but the repeated misstatement 
the area the United States comparative 
statistics seems more generally disturbing. 

World Railways differs 
format and purpose from 
the product the organization which issues 

world aircraft. Like companions 
attempts most successfully present reference 
volume which can utilized securing either 
overall picture the railroads country 
specific information individual companies 
formation presented gauge, length 
line, maximum loading gauge, and many other 


technical aspects operation. 
maps virtually all national corporate 
systems are included. Although these maps 


vary quality considerably, some stemming 
obviously from the lines themselves, the cover- 
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age makes for the individual 
Thus, for over 1,500 railroads 108 
possible secure accurate and com- 
parable picture. The railroads the United 
States are well represented, their description 
making nearly one hundred 
hundred pages this book. Although effort 
made analyze the world’s rail systems, the 
information presented World Railways can 
used for analysis others. addition, the 


two previous editions and the assumed successor 


editions make time-sequence research possible. 


James VANCE, JR. 


University California, Berkeley 


The Pacific Lowlands Colombia, 
Area the American Tropics, ROBERT 
West. xiv and 278 illus., maps, figures, 
tables, index. Louisiana State University 
Studies, Social Science Series No. Baton 
Rouge, 1957. $5.00. inches. 


Robert West geographer who has not been 
particularly concerned with the 
his field. has worked the areas and the 
things that have interested him the ways that 
have seemed most rewarding profitable. 
his most recent study triumph for the 
regional point view geography, this 
probably much accident design. 

The Pacific Lowlands Colombia the sort 
study that the have led 
logically expect from the mature professional 
geographer, yet which, point fact, has been 
forthcoming this country almost exclusively 
the Ph.D. thesis and the text-book level. 
The work question not dependent any 
special flair for words, nor any particularly 
vivid and high-flown artistic expression. 
rather sober, logically organized distillate 
significant information about the visible, ma- 
terial landscape and its interpretation based 
perceptive field observation and library research. 
author concerned not only with the 
present physical and cultural landscape but also 
with how has come be, and one continu- 
ally aware that precisely this genetic ap- 
proach, this historical perspective, that makes 
his analysis sound. The social scientists 
may object that West has ignored kinship and 
caste, religion, community organization, and 
government; and the economists 
may nonplussed find that there not one 
ward among the 254 meaty pages 
text and notes. Yet this will only reflect the 
fact that the author is a geographer’s ger gra phe 
topnotch field observer with 
and focussed curiosity about the face of the 
earth and how Man has altered and adapted 
himself its conditions. the ever-swelling 
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torrent printed words that daily 
us, one encounters disappointi 
sort of writing. 

The deeply forested tropi il lowland that 
West has chosen to work tn stretches for 600 
miles from the province Darien 
eastern Panama the northern part Esmeral- 
das Ecuador and from the Pacific shore 
the western slopes the Andean Cordillera 
Occidental. Within Colombia constitutes 
the entire department the northwestern 
edge Antioquia, and the western portions 
the departments Valle, Cauca, and Narino. 
This one the least known parts tropical 
America, and it is also one of the most geographi 
cally possesses both recogniz- 
able physical unity its hot, humid climate 
and the vegetative cover tropical rain forest, 
and cultural unity stemming from Negro 
popul ition that lives by subsistence agri ulture R 
fishing, and primitive mining. the rainiest 
part of the American trop s and may, in fae 2 
be the rainiest area of like extent on earth. 
Average precipitation 415 inches, 
which places it alongside of Cherrapunji, the 
island Kauai, and the slopes 
Cameroon West Africa one the world’s 
wettest places. There is no dry season Noc- 
turnal rains predomi: ate and the skies are most 
commonly clear between a.m. and p.m. 
Such copious rains have given rise rain 
forest vegetation unrivalled luxuriance and 
this that gives the area its most conspicuous 
physical character. West's analyses of the 
forest structure and the lateral zonation 
coastal and riverine vegetation types, 
chapters surface features, climate, and shor 
phenomena, are skillfully presented terms 
their significance for Man and not simply as 
information for its own sake 

the inhabitants and their cultural heritage 
as much as the Af climate and the forest that 
give the land its peculiar 
per cent the area’s 335,000 inhabitants are 
Negroes, almost entirely descendants from the 
slaves whom the Spaniards brought during 
the seventeenth and eighteenth centuries to 
work the rich placer gold, and later platinum, 
deposits of the \trato and San Ju in headwaters. 
Surprisingly, the material culture 
Negroes largely Indian origin. Aside from 
the minga cooperative work group and few 
agricultural crops, African influences are remark- 
able their absence. important theme 
the history the past 300 the 
has been the gradual displacement of Indian 
Negro. The process continues and the few 
retreated the least accessible lands 
colonists from the highlands the 
east have recently been moving down the slopes 
numbers, but exaggerated dread the 
wet, malarial lowlands has tended keep this 


aggressively expanding cultural 
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above the 3000-foot contour. 


paucity people this lowland coast, like 
their poverty, ascribed isolation, disease, 
and the lack good agricultural land, well 
cultural attitudes, and the author sees 
early prospect significant change. 
population continues increase, but rate 
considerably below the rate increase for the 


rest Colombia. This is, and will probably 
continue be, the Negro land par excellence 
Latin America. But these Negroes live 


dwellings, build Indian-style 
dugout canoes, employ Indian 
mining and farming, eat Indian foods, and 
speak the Spanish language. 

interested the system 
agriculture that here replaces the traditional 
system the world’s wet tropical 
lowlands. the where there dry 
season and seven consecutive rainless days 
may considered near calamitous 
the use fire preparing agricultural clearings 
the forest quite impossible. 
plantain cuttings are set out maize broad- 
cast (it broadcast, never before 
the bush felled. The woody growth, cut 
finely, quickly rots into mulch through which 
the crop makes its way the light. 
unique system farming, which has 
documented being Indian origin, limits the 
Pacific Lowlands culture area almost surely 
as does the climate, the vegetation, the occur- 
rence pile dwellings, the Negro physical type, 
the primitive type maize (maiz chococito) 
that goes with it. 

What makes this outstanding work is, 
the end, the author’s obvious competence and 
his considerable familiarity with the many 
matters with which His authority, 
cautiously employed, born three tield seasons 
this, one the most difficult areas imaginable 
work in, and countless hours spent combing 
the printed literature and the colonial archives 
Bogota, Popayan, Quito, Sevilla, 
where. Nor regional myopia evident here. 
study rich comparisons and generaliza- 
tions (some the best are the pages 
notes that accompany the text) relating 
such diverse matters tsunamis, shore prograda- 
tion and mangroves, natural levees, Anopholine 
mosquitoes, and the distribution pile dwelling 
poisons, fish traps, canoe types, covered 
bridges (from Antioquia), 
musical instruments (African 
evident here), household crafts, 

The text enhanced more than 100 


photographs and, more importantly, 
ordinary set original maps, finely executed 
the author’s own hand. list these maps 
almost outline the contents the work. 
Among the most important are those average 
monthly rainfall, forest types, population dis- 


tribution, Indian language groups, Negro popu- 
lation 1778, Negro and migrations, 
folk and commercial mining areas, modern forest 
exploitation, transportation routes, and the ports 
Buenaventura and Tumaco. the prepara- 
tion these, aerial photographs often have been 
used advantage supplement field observa- 
tion. 

Alexander von observation 130 
years ago that the geography this part 
America most deplorable today 
could not further from the truth. West has 
had the pleasure and the satisfaction filling 
that void with regional monograph the 
highest quality, that should stand well the test 
time 

JAMEs PAkSONS 


University California, Berkeley 


Urban Land Use Planning, 
CHAPIN, and 397 pp.; maps, charts, 
graphs, tables, Harper Brothers, 
New York, 1957. Trade edit., $8.00; 
text, $6.00. inches. 


Starting from limited heritage both cities 
and the urban environment, the United States 
during the past one hundred years has developed 
the prime laboratory for the study that 
functional unit which call, imprecisely, the 
city. The rate renewal within our cities has 
been much more rapid than most other 
parts the world that not surprising that 
here the educated tinkering which characterized 
the industrial establishment the 
teenth century was carried over into the develop- 
ment the city structure. Olmstead’s work 
Boston and Kansas City, Burnham’s work 
Chicago, and the work the railroad which 
functional the Prairie towns 
engendered—all suggest varying 
sophistication, and success, the attempt 
build better city. That these efforts those 
without formal training planning”’ 
would not satisfy today implies more 
criticism than saying that Henry individ- 
ual efforts might not produce salable 1958 
automobile. age specialization has 
arrived, and Queen Juliana suggested some 
time ago Columbia University, may have 
enslaved degree more than like. 
Planning longer the avocation social 
reformers, landscape architects, philanthropists, 
and others with primary interests incidental 
the functional city. Professional education 
planning has been available for some years now, 
and just the educated tinker has lost his 
place American industry, formal training 
has replaced interest alone qualification for 
city planning. 


Book 


Stuart Chapin, Jr., Urban Land 
Planning, states that, longer [planning] 
offshoot engineering, law, 
public administration, other social sciences. 
union them all, new discipline which 
both science and art. How this 
union took place America phenomenon 
the might have added that along 
with the times phenomenon American 
urban geography. the dynamics implicit 
that geography have called for large group 
planners and the specialization American 
labor has decreed professional curriculum. 
Few dare question that curriculum requires 
text, and here have pioneering text. 

accept the idea that city planning 
new may ask with what 
this discipline Chapin 
writes that, planning may regarded 
means for systematically anticipating and 
achieving adjustment the physical environ- 
ment city consistent with social and econom- 
trends and sound principles civic design.’ 
Within city planning distinguishes transporta- 
tion, utility, and land use planning. these, 
the subject this book, land use planning, 
basically concerned with the location, intensity, 
and amount land development required for 
the various space-using functions city life 

industry, wholesaling, business, housing, recrea- 
tion, education, and the religious and cultural 
activities the people. 
ning, this book treats only limited aspects the 


land use planning primarily focused 
theory and methods, with special attention 
given the techniques required making 
land use, measuring trends, and 
estimating present and 
for the uses Thus the city planning 
discipline outlined one its foremost 
teachers outstanding planning faculty, 
that the University North Carolina, has 
concerns with place and space which the geog- 
rapher will share. And this intensity study 
limited physical environment assumed 
city planning holds for the geographer hope 
answer many his own questions about that 
environment. 

Urban Land Use Planning has been written 
form which suggests that its primary purpose 
that filling gap planning literature, that 
gap being the absence general “how 
text for students and practitioners plan- 
ning. Essentially 300 its 380 pages are con- 
cerned with for Land Use Plan- 
(Part the introductory section, 
entitled “Land Use (Part 1), 
the field urban land use broadly 


retically surveyed. the geographer will 
find the most stimulating section Professor 
Chapin’s writing. His breadth view and 


qualities summation are 
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ticularly when discussing Public Interest 
shows how the planner has begun 
the general rather than the private 
concern for the functional improvement the 
urban area and the rationalization, terms 
current conditions, the physical patterns 
cities. Although urban geographers have delved 
to a degree into matters of general welfare as 
considered the evolution structure, 
they have tended undervalue this force 
the search for economic and physical causation. 
\nother highlight this book the fine chapter 
“The Urban wherein Chapin 
brings together statements ranging time from 
Alfred Weber to Walter Isard and clearly sug- 
gests their relationship and joint utility. 

evaluating Professor book must 
bear mind its primary purpose, that pro- 
viding ordered guide for use the drawing 
urban land use plans. This purpose 
well executed and any criticism which might 
made would the score exhaustiveness 
the point repetition rather than omission. 
For the geographer interested how urban 
planning carried on, this book offers carefully 
thought out summation the more commonly 
accepted techniques, their background studies 
and application might anticipated 
any book this genre, the product more 
workmanlike than exhilarating 
nately for the non-planner the citations uncover 
source material which might not 
appreciated, thus enlivening the 
has been mentioned, the 
the development urban land use patterns are 
outstanding value group might 
wish for more and better illustrations. Although 
must acknowledge the tentative form 
most graphic plans, also may question 
whether the stvlization these through the 
features has not become cliché with planners. 

From the evidence presented Urban Land 
Use Planning, the successful development ot a 
new discipline uniting the work many fields 
city planning obvious, and statement 
one the discipline’s prominent workers 
defining the field provides 
for the urban geographer who may 
wonder whether stands independent merely 
the shadow the more 


planner. Examining definition and 
his example can assured that urban 
geography has integrity. This integrity springs 
from the purpose the study. Geography, 


though unacknowledged name, called upon 
in this work to provide substantive bac kground 
through reference the work Harris and 
| Ilman, Allan Rodge rs, and othe rs. lo geog- 
raphy belongs fair share the responsibility 
for establishing what the urban structure, how 
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purpose contributory, but 
pendent relation city planning. 


VANCE, 
University California, Berkeley 


The Geography the Port London, JAMES 
207 pp.; maps, diagrs., bibliogr., 
index. Hutchinson 
London, 1957. $1.50. inches. 

This book is a recent addition to the well- 
known Hutchinson University Library series 
geography. Its author, currently 
geography the University London King’s 

College, bri 


publications well this small volume. 

What appears to be the author's two major 
conclusions are very interesting, not much 
because they are new unexpected—for, gen- 
erally speaking, they are not—as because they 
are well documented. The first conclusion 
that the Tha 
situated 


mes, constituting tidal estuary 
natural North Downs overland 
route from Britain’s interior the Channel, 
has been important feature from Roman 
times the present the initiation and devel- 
opment the port London. The author has 
put more succinctly page 25: Thames 


made The second major conclusion, 
reserved the end the book, presented 
more implication than direct statement: 
although twice its history the port’s facilities 
and channel have been allowed to deteriorate 
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seriously endanger its daily operations, 
physical facilities could bettered, however, 
improvements were made some the over- 
land approaches, which now tend constrict 
commodity flow. 

basie contribution the book lies more 
its elaborate descriptions than its conclu- 
sions. The detailed information about the site, 
situation, port facilities and, lesser degree, 
commodity movement, excellent and ably 

title particularly apt that the focus 
interest centered rather rigidly upon the 
local features the port London almost 
the exclusion references other seaports 
Especially chapter entitled, Markets and 
could well have included least 
few comparisons suggesting recent functional 
trends the port London view analogous 
trends the commerce other leading seaports 
the United Kingdom, northwestern Europe, 
and the world. 

the book has any serious deficiencies, they 
spicuous its absence good, large-scale 
map the total port, keyed the frequent 
text references. The two end paper map plans 
the docks from the Port London Authority 
are not sufficient for this purpose, and neither 
any the quasi-sketch maps incorporated 
into the book proper. 

summary, the book merits the attention 
both the specialist and the casual observer, 
and should find its way into variety libraries. 


THOMAN 
Alexandria, Va. 


GEOGRAPHICAL FIELD RESEARCH FOREIGN AREAS 


According announcement recently received the National Academy 
Sciences—National Research Counci! will conduct 1959, under the 
financial sponsorship the Office Naval Research, its fourth annual pro- 
gram geographical field research foreign areas. During the first three 
vears awards have been made young Americans field work 
foreign areas on topics of their own choosing. 


The program designed primarily for graduate students who wish 
conduct field research connection with their doctoral dissertations, though 
recent recipients of the doctorate are also eligible. The extent of financial 


assistance varies according to the neec 


involved, but the intent provide 


adequately for travel, field, and living expenses. Preference shown for field 


investigations least six months duration, even better year 


or more. 


The Editor impressed the value this program that this space 
being used call special attention it. Every candidate for the Ph.D. 


geography should familiarize himself with its provisions possibilities. 


For details write Foreign Field Research Program, Division Earth Sciences, 
2101 Constitution Avenue, Washington 25, D.C. 
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